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1.0 DESCRIPTION 


Thies document describes the active integrated circuits which are available 
for use at SSG-Downingtown. It consists of a table and an appendix; the 
table lists each device and its mnemonic and the appendix describes each 
device and gives TTL loading considerations, 


2.0 MNEMONIC 


Each integrated circuit is {dentified by a mnemonic which consists of four 
charactere. Table I liste by 8 digit part number the mnemonic for each device. 


3.0 LOADING 


. Appendix I contains a description of each integrated circuit. The informa- 
tion on each device includes the logic symbol, package pin numbere, loading 
effect of each input pin and the driving capability of each output pin for 
digital devices. 


The loading values are based on a standard unit load defined below: 


1.6 m4 @ 0.4V 
60 uA @ 2.4V 


LOW voltage level: unit load «= 


HIGH voltage level: unit load = 


The driving capability for the output pins of TTL circuits is based upon 

the available current drive aa listed in each device specification. It 

{a important to note that the drive at the LOW voltage level varies for 
certain types of devices. For Standard and High Speed TTL devices the 

listed drive capability is available at 0.4 volts. For Schottky devices 

the drive capability is available at 0.5 volta and for many of the memory 
devices the drive capability is at 0.45 volts. The main effect of having 

the drive epecified at higher output LOW levels is to lower the noise margin 
in the LOW state. The drive capabilities ae given in Appendix I are maximum 
values based only upon D.C. parameters. 


The unit load may be different for each logic level. It is therefore 
necessary in some cases to specify two numbers for each input and/or 
output. This is illustrated in Figure 1 for a hypothetical gate. 


2/1 
30/10 
2/1 


Figure 1. Loading Notation 
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For this example each input ie equivalent to 2 unit loads at the 
HICH level and 1 load at the LOW level. The output can drive 30 
unit loade at the HIGH level and 10 unit loads at the LOW level. 
The total loading must always be examined for the HIGH and LOW 
level conditions independently. 


PART NUMBER MNEMONIC PAGE PART NUMBER MNEMONI.C 


1269 7348 ROT2 3 1447 3680 MGIN 24 


1269 7496 ROTL 4 1447 3698 X4-N 25 


For an open collector output (e.g. 7438), the high level unit 
load number specifies the loading the output pin represente when 
in the HIGH level and not the drive capability of the device. 
Thies condition 1e indicated by the placement of an asterisk with 
the drive capability in Appendix I. 


1269 7561 CRC1L 5,6 1447 3706 SS-N 26,27 


1447 3714 


1269 7751 
1270 8699 BRQN 210 
1447 3516 T2-N 8 1447 3722 DC2N 29,30 


4.0 THIS pociMENS [S NOT TO BE USED TO ORDER OR INTERCHANGE CHIP PART 
-NUMBERS. A DEFECTIVE CHIP MUST BE REPLACED WITH ONE HAVING THE 
SAME PART NUMBER. Although two chips may appear similar, the 
speed, loading and/or tolerance may affect the operation of the 
overall eystem. Commercial chip numbers are shown for reference 
only, and should not be used ae replacement as they may not meet 
the required specifications. 


1447 3524 T2AN 9 1447 3730 AL-N 31,32,33 


1447 3532 TL-N 10 1447 3755 SR4N © 34,35 


5.0 THE CHIP PART NUMBERS SIIOWN IN TABLE 1 SHOULD BE USED ONLY AS 1447 3540 T3-N 11 1447 3771 CR4N 36,37 


REFERENCE. The mnemonice shown in Table 1 may not be the same 
mnemonics ueed in the F.T. and R. schematics. € > 


1447 3557 T3AH 12 1447 3789 ENPN 38, 39 


6.0 The statement "inactive for new design", which appears on some of 
the drawings in thie book, ie to be used for reference only. It 
should not be interpreted to mean that the part number ie obsolete. 
These parts are available to the field and can be ordered from the 
distribution center. 


1447 3565 T4-N 13 1447 3797 S2-N 40,41 


1447 3573 TB-N 14 1447 4316 FAGAN 42,43 


1447 3581 B2CN 15 1447 4324 S16N 44,45 


1447 3599 B4-N 16 1447 5396 46 


1447 3607 DF-N 17 1447 8598 | RFEN 47 


1447 3615 1447 9455 POOL 48 


1447 9596 B2-N 49 


1447 3623 


1447 3631 1448 2319 


1447 3649 1448 9165 


1449 0247 


3656 
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TABLE 1 (Cont.) 


TABLE 1 (Cont.) 


MNEMONIC PAGE PART NUMBER 


PART NUMBER 


PART NUMBER MNEMONIC PAGE PART NUMBER MNEMONT.C PAGE 
1449 1039 IT-N 54,55 1479 0265 T4HN 85 
| 1741 1323 FA24 105,106 2600 1495 T1SN 131 
1449 1104 1479 7971 f 
| 1741 1380 T2HO 107 2600 1503 T3SN 132 
1449 1112 RWO04 57 1486 8780. . T3HN 87 | 
1741 1943 - T2NN 108 2600 1511 T3AS 133 
1449 1260 DREN 58,59 1534 9616 LDO4 88 | 
1741 1968 A715 109 2600 1529 B4SN 134 
1449 1278 DR4N 60,61 1627 2486 UDCN - g9 | 
| 1741 1976 VCBN 110 2600 1537 DFSN 135 
1449 1302 TT01 62,63 1674 4963 THDN 90 | 
; 1741 2024 LDO2 111 2600 1545 DC38 136,137 
1449 1310 TROL 64,65 1722 6523 DL 91 
1741 5944 0s5.0 112 2600 1669 TIAN 138 
1449 1328 LD01 66 1737 0198 RES. MOD. 92 | 
| 1741 5985 084.5 113 2600 1677 AF4N 139,140 
1449 1336 LROL 67 1737 0206 RES. MOD. 93 
< > 1745 1931 - 114,115,116 2600 2766 LD2N 141 <€ 
1449 2029 S2R2 68,69 1737 0214 RES. MOD. 94 
; 1745 2087 - 117 2600 2774 LR-N 142 
1449 2052 MCGN 70,71 1737 0222 RES. MOD. 190 
1745 1949 HEX DECIMAL 118,119 2600 4911 T2NN 143 
2060 p002 72 1737 0230 RES. MOD. 95 
1901 7102 TAON 120,121 2600 4929 T3NN 144 
1737 0248 1948 5036 RS4N 198,199 
; 1948 5051 BI'sN 122 2600 9522 RW08 196 
4,75, 76 1737 0255 RES. MOD. 96 1959 5768 BDBD 200 
2470 1724 T2HC 123 2601 2740 FDTN 145 
77,78 1737 0263 
2470 1732 T1HC 124 2601 2781 TS64 166 
1737 0271 
2470 7044 LRO4S 125 2601 6147 0s1.7 147 
1737 0289 
2472 5616 PG6N 126,127 2601 6766 T2521 148,149 
1740 6463 
2472 8909 wWaRT 128,A,8,C 2601 9398 S4SN 150,151 
1471 4406 ICBN 82 1741 0564 T22 100 j 
2475 2222 D110 129 2602 2889 $140 152 
[NS 1477 3352 ICDN 83 1741 0747 LR4N 101 
2600 1487 T2SN 130 2602 2897 X4SN 153 


1479 0240 T2HN 84 1741 1133 DC4N =: 102, 103, 104 
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PART NUMBER 


2602 3283 


2602 3291 


2602 4937 
2602 2784 


2602 7318 


2602 7334 
2602 7342 


2602 7359 


2602 7367 


2602 7383 


2602 7417 
2602 9652 
2603 2607 
2603 2623 


2603 4843 


2603 4850 


2603 7598 


2603 7606 


2044 


2604 


2604 6011 


2604 6805 


2605 6887 


2606 0038 


2606 0368 
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MNEMONIC 


$139 


8157 


S2SN 
T1TS 


§280 


T2NS 
T2AH 


T4SN 


TSUN 


$112 
$251 
B2NN 
S8-N 


sr80 


SR81 


TC4H 


SR4S 


T2aS 


$133 


DR4S 


RES. MOD. 


PAGE 
154,155 
156,157 
208 , 209 
158 
159,160 
201 
161 
162 
193 


164,165,166 


168, 169 


170 


171 


175,176 


177 


178 


179,180 


185 


TABLE 1 (Cont.) 
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PART NUMBER 


2606 0376 
2606 0384 
2606 0392 
2606 0400 


2606 0418 


2606 0426 
2506 0442 
2606 0459 
2606 4865 


2606 4873 


2606 5011 


2606 9765. 


2607 6075 


2848 6934 


. 
me 
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MNEMONIC 


RES. MOD. 


RES. MOD. 


RES. MOD. 


RES. MOD. 


RES. MOD. 


RES. MOD. 

RES. MOD. 
RES. MOD. 
T228 


LRDN 


084.0 


B2SN 


PROB 


HUMBER 
2606 0475 


PAGE 


186 


187 


188 


189 


193 


194 
205 
206 
181 


182 


195 


183 


184 
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APPENDIX I 


AN = ADDRESS INPUT 
C3 = CHIP SELECT INPUT 
DON - DATA OUTPUT 


ADDRESS ACCESS TIME 
tad t 70NS 


EACH INPUT 
1.35/0.25 


GND PIN 8 
vCC PIN 16 


1269 7348 
512x%4 PROM/ROM TRI -STATE-ROT2 
16 PIN DIP 


(FOR REF. ONLY) 


ADDRESS ACCESS TIME 
taA + 70NE 


EACH INPUT 
1.35/25 


GND PIN 8 
vcc PIN 16 


IF ANY CHIP SELECT INPUT IS HIGH, THE CHIP 
IS DISABLED. 


IF BOTH CHIP SELECT INPUTS ARE LOW, THE CHIP 


- ESS INPUr 
peracetic IS IN THE READ MODE. 


CSN = CHIP SELECT INPUT 
(SEE NOTE 1) 


DON ~ DATA OUTPUT 


1269 7496 
256 x 4 PROM/ROM TRI-STATE = ROT1 
16 PIN DIP 
(FOR REF. ONLY) 


“7 BIN 20 8970 
= ete 4 ‘ r) . 


EACH 
OUTPUT 
6/2.25 


EACH 
INPUT 
033/225 


16 BIT SHIFT REGISTER WITH FEEDBACK 


GND PIN 7 PRESET INPUT 


vcc PIN 14 
N.C. PIN 6 POLYNOMIAL SELECT INPUT 


N.C. PIN 9 ; CHECK WORD ENABLE 


DATA INPUT POLYNOMIAL SELECT 


CLOCK INPUT 
CLEAR INPUT 
DATA OUTPUT 
ERROR OUTPUT 


x18 4154524 CRG ~ 16 

anes ao CRC = 16 REVERSE 
pS lS lg lea . 

ees aes aro ee oo) CRC ~ 12 

o 4x xP axb exe 

x4) LRC 8 

rane? tee See] CRG = CCITT 


xe toy CRC - CCITT REVERSE 


1269 7561 
CYCLIC REDUNDANCY GENERATOR /CHECKER ~ CRC1 
9401 (FOR REF ONLY) 
14 PIN DIP 


bn “2 a ~~ ol 3 | 


Co on 


rr rer eee er A 


1269. 7561 
CYCLIC REDUNDANCY GENERATOR /CHECKER = CRC1 
9401 (FOR REF ONLY) 
14 PIN DIP 


OTN 30 8-70 


: NO. j 
PROPAGATION DELAY 2606 0475) 


Tep- I6.5NS . 8 
REV 
: c 
wore: Poe : 7 


epd + IS DEPENDENT UPON THE VALUE OF PULL-UP RESISTOR 
USED WITH AN OPEN COLLECTOR OUTPUT. 


PROPAGATION DELAY 
Ri 133 


tpd + 16NS 


EACH INPUT * 
EACH INPUT rt 
2.7/2.5 
12 
B2CS3 T2-3 il 
13 < 
GND PIN 7 
vcc PIN 14 *HIGH LEVEL LOAD GND PIN 7, 
Vog PIN 14 
A*B 2 Y AeB"=C 
TRUTH TABLE 
AB Cc 
L L H 
1269 7751 i eR 
QUAD 2 INPUT NAND 0.C. B2CS 8 L H 
74838 (FOR REF ONLY) ni e . 
1447 3516 


14 PIN DIP 
2 INPUT WAND GATE T2-N 


7400 (FOR REF. ONLY) 


nN PEE EE AS ETRE AELS IEE AIEEE IETS LTE OEE ITED 
~ ow ES ees 


oe tee eet 


OTN 30 8-70 


14 PIN DIP 


Teo+ 30NS 
Teo+t 22NS 


= ed 
PROPAGATION DELAY - 2606. 04 a f 
PROPAGATION DELAY 2606 0472: 


Teo- 23NS 
Tep— 16.5NS wo | 
D $ 
ay . ; 
Ti-0 ; 
2 ft 
Ti-! . 
3 | » 4 
TI-2 
|e ' 
' 
EACH INPUT EACH OUTPUT oa aad | naca anne 
W/1 is/9 ; Ti-3 5 
9 | 2 8 : 
° : Ti-4 } 
11 10 i 
TI-S 
12 é 
f 
CND PIN 7 i 
y PIN 14 @p PIN? ; 
ft 
cc 
Voc PIN 14 
A+BeC 7 
A=8 
TRUTH TABLE 
AB TRUTH TABLE 
bE & A B 
L oH OL L H 
H Lou H L 
‘HO RH 
1447 3532 
1447 3524 HEX INVERTER TI-N 
2 INPUT AND CATE T2AN 7404 (FOR KEF. ONLY) 
7408 (FOR REF. ONLY) i4. PIN DIP } 
(4 PIN DIP 


PROPAGATION DELAY 
Teo+ 22NS 
Teo- 16.5 NS 


Teot IGNS : 


; NO. 
NO 606 0475 PROPAGATION DELAY | "2606 0475 
PG : | BG 


ll 


A anes 
B 1 12 ‘ 
Cc 2 T3AH2 
EACH OUTPUT 
EACH INPUT : 
1.35/1.25 3 ; 30/13.5 
5 T3AHO 
9 
10." 8 
= _|T3AHI 
GND PIN? 
Yoo PIN 14 


AeB-C = OD | 
| ABCD 

A_B CD Lob bot 1447 3557 

LuLu 1447 3540 | LL HiL 3 INPUT AND GATE T3AH 

L LHW 3 INPUT NAND GATE T3~N | LHLL J4HLL (FOR RF. ONLY 

LHL 4H 7410 (FCR REF. ONLY) | LHEL 14 PIN DIP 

L HHA I¢ PIN DIP | HL LUO 

HLL Hu | H LHL 

H L HH | HHL OL 

H HL H | H HHH 

naw L | 
| | 
1 ‘ 


se 


PROPAGATION OCELAY | "2606 O4AT5 


Tept+ 24NS 


NO. NO. 
PROPAGATION DELAY 2606 0475 
6 
Teo= 20.5 NS 


Teo? 22NS PG 
Teo 16.5NS8 ( 13 


A 
3B 
EACH INPUT é 
1/1 18/9 - 
EACH INPUT OUTPUT 
1/2 E (3/2 
a 
G 
H 
GND PIN? Gib PIN] . 
Yoq PIN 14 Yoo | PIN 14 


AeB-C-D-E-F GH = J 


NOTES: 
1. PINS 9, 10°AND 13 ARE NOT CONNECTED. 


> 
w 
a 
I~) 
bs] 


1447 3565 
4 INPUT NAND GaTE T4-N 


7420 (FOR REF. GLY 
t4 PIN DIP 


1447 3573 
8 INPUT KAND GATE TB-N 
7430 (FoR REF. ONLY) 
I4 PIN DIP 


5 
: 
3 


fraser er eter r rere ete ee 
Terrrerr reer ereee 
Szseecrerrerormrme cer mee 
Reser ster rer eeme sme 
ba oe oO - -2 -  > --) 


RP eer SEAN Oe Oe cam eT a ng we : ec ; ‘ ee 
; ener a : _ . ie aaa bar 


ry 


NO, 
2606 0475 


PROPAGATION DELAY 


Teot 26NS R, #133 
Tom 21NS REY J 


NOTE: TPOt 1S DEPENDENT UPON THE VALUE OF PULL— 


OUTPUT 


EACH OUTPUT 
#1.7/27 


‘LOGIC EQUATION 


*HICH LEVEL LOAD 


1447 3581 


Wad 2 INPUT NAND OPEN COLLECTOR BUFFER B2CN 
© 7438 (FCK REF CNLY) 
14 PIN DIP 


seen: ete a ote NS oan Ae meena aie Pe 


UP RESISTOR USED WITH AN OPEN COLLECTOR 


PROPOGATION DELAY 


"2606 0475 


TPD + 22 NS Ps | 
TPD - 16.5NS 
D 
A 
B * 
Cc < 
D 
EACH INPUT EACH OUTPUT 
i/t 


aBCD«E 


1447: 3599 
' DUAL 4 INPUT NAND SUFFER B4-N 


7440 (FCR REF. CNLY) 
14 PIN DIP 


30/27 


Voc PIN 14 | 
GROUND - PIN 7 | 


+ meet oe aaa attested” 


© 2606 0475 


PROPAGATION DELAY FROM CLOCK 
tpedt: 2805 
tpd-: 43ns 


2/\ 


EACH OUTPUT 


NOTE: 
f= TRANSITION FROM LOW TO HIGH LEVEL 
QO= THE LEVEL OF Q BEFORE THE INDICATED INPUT CON- 
DITIONS WERE ESTABLISHED. 
TOGGLE: EACH OUTPUT CHANGES TO THE COMPLEMENT OF 
ITS PREVIOUS LEVEL ON EACH ACTIVE TRANSITION 
OF THE CLOCK 
% THIS CONFIGURATION [S NONSTABLE; IT WILL NOT PER- 
SIST WHEN PRESET AND CLEAR INPUTS RETURN TO 
INACTIVE (HIGH) LEVEL. 
1447 3507 
DUAL C EDGE TRIGGERED FF DF-N 
7. 74 CFR REF. GNLY) 
I4 PIN DIP 


GND PIN 7 
Voc PIN IS 


PROPAGATION DELAY 
TPD+ :28ns. 
TPD- :43ns 


NO. 
2606 oO475 
18 


TRUTH TABLE 
WEUTS OUTPUTS] 


CLEAR CLOCK JK] Q @ | 


I. mt =HIGH LEVEL PULSE; DATA INPUTS SHOULD BE 
HELD CONSTANT WHILE CLOCK IS HIGHS DATA [tS 
TRANSFERRED TO OUTPUT ON THE FALLING EDGE 
OF THE PULSE. 

Qo= THE LEVEL OF Q BEFORE THE INDICATED INPU 
CONDITIONS WERE ESTABLISHED 
TOGGLE: EACH OUTPUT CHANGES TO THE COMPLE- 
MENT OF ITS PREVIOUS LEVEL ON EACH ACTIVE 
TRANSITION (PULSE) OF THE CLOCK. 
1447 3615 
DUAL J K FLIP FLOP JF-N 
T4107 ror REF. ONLY) 
4 PIN DIP 


GND PIN 7 
Veco PIN 14 


PROPAGATION DELAY FROM CLOCK PROPAGATION DELAY 2606 0475 
TPD-: 22ns TPD=— (4.5 NS 


2.7/1.25 


1.35/1.25 
2.7/2.50 


4.0/2.50 


EACH OUTPUT 30/13.5 
2.70/\,25 


1.35/1.25 


by 
o 
te] 
i] 
= 


NOTE: 

t= TRANSITION FROM LOW TO HIGH LEVEL 

QOsTHE LEVEL OF © BEFOFE THE INDICATED INPUT CON- 
DITIONS WERE ESTABLISHED. 

TOGGLE: EACH OUTPUT CHANGES TO THE COMPLEMENT 
OF ITS PREVIOUS LEVEL ON EACH ACTIVE TRANSITION 
OF THE CLOCK. ; 

%* THIS CONFIGURATION 1S NONSTABLE? IT WILL NOT TEBAO SEC BERS ONY) 
PERSIST WHEN PRESET AND CLEAR INPUTS RETURN \4 PIN DIP 
TO THEIR INACTIVE (HIGH)LEVEL. 


1447 3631 
DUAL 4 INPUT NAND BUFFES. B4HN 


2-2-2 2-2-2 ol ol ol oll of of 
i ------f on ol oll oe EEE ol oi ot a 
ame mm eet oo et et og et et 
mite ate ott em et tet oe et 
et me mo at to at mm oe ot 


1447 32623 
DUAL DTRIGGFRPED FF DFHN 
744474 (FOR REF. ONLY) 


GND PIN 7 14 PIN DIP 
Vee PIN 14 


NUMBER 
PROPAGATION DELAY 2606 0475 


tpd+dns et oy 


PROPAGATION DELAY 
tpdtléne 


B 13 
. 
EACH c 2 = x 
INPUT ; EACH INPUT 
35/1. 1.35/1.25 
6.35/1.25 D . 11 x J  30/13.5 
F T24HO ome K 
30/13.5 
6 
G 
i 9 
10 
I 
GND FIN 7 NOTE: A TOTAL OF 2 74160 
Vcc PIN 14 EXP ANDERS MAY BE CONNECTED [T-B-C-DE-F- GH J 
ACES SOE ek sO eke GROUND = PIN 7 


Vee = PIN 14 


1447 3649 
2X2K2X3 & OR INVERT - T24H 
74H53 (FOR REF ONLY) 

14 PIN DIP 


1447 3656 
4 INPUT 2 WIDE AND OR INVERT - T42H 
74H55 (FOR REF ONLY) 


14 PIN DIP 


OTN 30 8-70 


ose ae nemo 


: No... “oare| 
‘An _—s ADDRESS INPUT | 26C6 04.75 


cs CHIP SELECT INPUT SEE NOTE 1 PG 


DIn DaTa INPUT . ’ TRev 
Don DATA OUTPUT D 
WE WRITE ENABLE INPUT 


ADDRESS ACCESS TIME tas 6Ons 


EACh YNPUT EACH OUTPUT 
/t * /2 
#HIGH LEVEL LOAD 
Yec PIN 16 
GROUND PIN 8 


NOTE 1. IF THE CHIP SELECT INPUT IS HIGH, THE CHIP NEITHER READS OR WRITES. 
‘ IF THE CHIP SELECT INPUT IS LOW, THE CHIP WILL Ri AD OR WRITE 
DEPENDING ON THE WRITE ENABLE PIN. WRITE ENABLE LOW ALLOWS THE 
CHIP TO WRITE. WRITE ENABLE HICH ALLOWS THE CHIP TO READ. 
1447 3672 


16x4 RANDOM ACCESS NEMORY RWO2 
3101 (FOR REFERENCE ONLY) 


™~, 16 PIN DIP 
WY 


23 


ene re Ne Ro a AAS 


NO. 


AN ADDRESS INPUT 
CSN CHIP SELECT INPUT- SEE NOTE | 
DON DATA OUTPUT 


ADORESS ACCESS TIME: taa £GOns 


EACH INPUT 
tft 


* HIGH LEVEL LOAD 


NOTES | 
|. IF ANY CHIP SELECT INPUT IS HIGH , THE CHIP 1S DISABLED 


IF BOTH CHIP SELECT INPUTS ARE LOW , THE CHIP ISIN 
THE READ MODE. 


1447 3680 

256x4 READ ONLY MEMORY MGIN 

HROM = 1024 (FOR REFERENCE ONLY) 
16 PIN DIP 


Voc PIN 16 
GROUND PIN 8 


| 


PROPAGATION DELAY 2606 03475 


Teo +B3N5 


——— ee 


; ee 


’ 


EACH IMPUE 1/1 


e 


EsCH OUTPUT 1S/9 


Notes: 
1. Pins 2,8,12 & 13 have no internal connection. 


2. <Al and A2 are negative edge-triggered logic inpute and will trigger the one 
shot when either or both go to logical 0 with B at logical 1. 


3. B is a positive Schmitt-trigger input for slow edges or level detection and 
will trigger the one shot when B goes to logical 1 with either Al or A2 at 
logical 0 (see truth table, Table I ). 


4. External timing capacitor may be connected between pin 10 (positive) and 
pin 11. : : 


| 
TRUTH TABLE 1447 3698 
: QUAD 2 INPUT EXCLUSIVE-UR X4-N 
. 7486 (FOR REF. ONLY) 
| 
| 


5. To use the internal timing resistor (2K nominal), connect pin 9 to pin 14. 


6. To obtain variable pulse width, connect external variable resistor between 
pin 9 and pin 14. No external current limiting is needed. 


{4 PIN DIP 


7. For accurate repeatable pulse widths, connect an external resistor between 
pin 11 and pin 14 with pin 9 open-circuit. 


=z ers eo 
ce ft = re 


8. WHEN USING EXTERNAL TIMING CAPACITANCE WITHIN THE RANGE 
| fOPF TO IOUF, AND TIMING RESISTANCE WITHIN THE RANGE 2K. TO 
30K... THE PULSE WIDTH IS DEFINED BY Tw CouT)= CrRrtn2 


1447 3706 
GND PIN 7. MONOSTASLE MULTIVIBRATOR SS-N 
Vee PIN 14 74.121 (FOR REF ONLY) 
la PIN DIP 


V.. PIN 14 . | 
GROUND PIN 7 : oe = 


TRUTH TABLE 
AtLA2 B61 QQ @ | 


xreeTDTTxxKer 
~xX<_DexroxrxnK 
>-rrTrxKrisr 


heappere 
SohogErre 


NOTES: 
H= HIGH LEVEL VOLTAGE 
L= LOW LEVEL VOLTAGE 
X= IRRELEVANT 
t=TRANSITION FROM LOW TO HIGH LEVEL 
¥= TRANSITION FROM HIGH TO LOW LEVEL 
oru= ONE HIGH LEVEL PULSE 
ar= ONE LOW LEVEL PULSE 


; 1447 3706 
MONOSTABLE MULTIVIERATOR SS-N 
74121 (FOR REF. ONLY) 


Voc PIN 16 


“* TRUTH TABLE 
DATA INPUTS 


Addreae inparts A ond B ara commen to both sections 
Ho high fewel, L © low jevet, X © nroteveng 


NUMBERS IN PARENTHESIS : 14477 3714 
INDICATE PIN NUMBERS 
DUAL 4 KIT DATA SEL. S4-N 


74153 (FOR REF. ONLY) 


0. 
2606 0475 
, Lig 28 


er ed , . ~ 


NO. : : INO. hes 2 
2606 0415 | 2606 0475. 


ENPUT SuTPUT STROBE __2 — 7 OUTPUT 
if 1Is/2 16 BS Fa 1¥0 
ng eo 41 6 sea 
gees 5 ourpuT 
SELECT ‘ : | ie 7 1¥2 
truth tablee (H © high level, L = low level, X = irrelevant) eae snare & > a aay EES 


a ae i eo oe eT 


; OUTPUT 
- i. L_— 1¥3 
QeLINE-TO-4-LINE DECODER OR 1-LINE-TO-4-LINE DEMULTIPLEXER 
| —| + 9 OUTPUT 
| 
{ 


SELECT 


5 
£ 
| 
é 
{ 
7 

| 

2x3 | 

1447 3722 | 
i 


Vee PIN 16 DUAL 2-LINE-TO-4-LIN® vECODER DEMUX, DCZN 

ae e 74155 (FOR REF. ONLY) 

NO L L L | ; 

G PIN 8 : i 7 16. PIN OIP } 

L H OL H H i 

L oH oH H L Vog PIN 16 

H LoL a ; 

‘ H Lon i GROUND PIN & 

i H OL iH ‘ 

~ BR HOW H 
tev{npute 1C and 2C connected torctner 


tG=inputs 1G and 2G connected cogethee 1447 3722 
DUAL 2 LIN-TO-4-LINE DECODER DUMUX, DCZN 16 PIN a 
74155 CFOR REF. ONLY) 


NO. 
2606 0475) 
PG 


31 


"2606 0475 | 
ee 


32 


ACTIVE HIGH DATA 


Mull MeL 3 ARITHMETIC OPERATIONS ; 


LOGIC SYMBOL 


LOGIC 
FUNCTIONS 


SELECTION 
8 8, 5, So 


Fad 
FA+B 
FeasB 


F=MINUS 1 (2's COMPL) 


F=A PLUS AB 


FeA PLUS 1 

Fa(A+B) PLUS 1 
Fe(A+B) PLUS 1 
F=ZERO 

FxA PLUS AB PLUS 1 


Fu(AeB) PLUS AB | Fa(A+B) PLUS AB PLUS 1 
Fad MINUS B MINUS 1 F=A MINUS BO 

FeaB MINUS 1 © F=AB 

FeA PLUS AB FeA PLUS AB PLUS 1 

F2A PLUS B FeA PLUS B PLUS 1 

Fa(AtB) PLUS AB F=(A+B) PLUS AB PLUS 1 

FeAB MINUS 1 F=AB 

FzA PLUS A* FeA PLUS A PLUS 1 

Fa(AtB) PLUS A F= (A+B) PLUS A PLUS 1 

Fa(A+3) PLUS A Fe(A¢B) iLUS A PLUS 1 

FeA MINUS 1 FeA 


% HIGH LEVEL LOAD 


4 


er - -  o2 o  e 


eer et ee ee 2 2 2 
amet ee ee mie mm 
sem te ome me me mM mo Mo 


*Each bit ie shifted to the next more significant position. — 


(447 32730 
4 BIT ARITHMETIC LOGIC AL-N 
74161 (FOR REF. ONLY) 
24. PIN DIP 


1447 3730 
& DIT ARITIMETIC LOGIC AL-N 
74181 (FOR REF. ONLY) 


24 PIN DIP 


NO. 


es ‘ - aa 33 


ea — 


EACH INPUT 1/1 EACH OUTPUT 15/2 


OUTPUT 


| JK {PO Pl P2P 
x XX Ka Qla Q2a Q3n 


x X X X1Q0a GOa QIN G2N Q2N 
xX XX] L QON QIN G2N Q2N 
XXX X|_H GON QIN Q2N GEN 
x XX X1QON QON QIN Q2N G2N 


3. 
Q30 


INPUTS 
SERIAL PARALLEL 
L 
H 
H 
H 
H 
H 
H 


oes rezex|g, 


reearen 


H= HIGH LEVEL (STEADY STATE) 

L=LOW LEVEL (STEADY STATE) 

X= IRRELEVANT (ANY INPUT, INCLUDING TRANSITIONS) 

4= TRANSITION FROM LOW TO HIGH LEVEL 

O,1,2, 3= THE LEVEL OF STEADY STATE INPUT AT PO,PI, 

P2, OR P3, RESPECTIVELY 

Q0a, Qla, Q2a, QBa= THE LEVEL OF Q0, QI, Q2 CP Q3, | 
RESPECTIVELY, BEFORE THE INDICATEL) 
STEADY STATE INPUT CONDITIONS | 
WERE ESTABLISHED. 

ON N, Q2NeG@ THE LEVEL OF QO, G!, OR Q2, 
QON, GIN, Q2N ew PESPECTIVELY, BEFORE THE MOST RECENT 


Naser TRANSITION OF THE CLOCK | 
i ae 
N te 1447 3730 1447 3755 
5/5 Sq Ae _ & BIT ARITH LOGIC ALN] j 4 BIT SHIFT REGISTER SR4N 
Veg PIN 2d pt a Ss "74181 (FOR REF. ONLY) i 74195 (For REF. ONLY) 


GROUND PIN 12 *HIGH LEVEL 10aD 24 PIN OID 


ao 


see - 


LOGIC SYMBOL . 2006 04.75 


EACH OUTPUT 15/9 


TERMINAL IDENTIFIERS TRUTH TABLE 
PE PARALLEL ENABLE (ACTIVE LOW) INPUT 


H = HIGH VOLTAGE LEVEL 
L = LOW VOLTAGE LEVEL 


| coal 35 TS TTS 

PO, Pt, P2,P3) PARALLEL INPUT L tC TUrte 
ENABLE P COUNT ENABLE INPUT oe i iH 
ENABLE T COUNT ENABLE INPUT Lj Ly HA 
CLOCK CLOCK(ACTIVE HIGH GOING EDGE) INPUT 4 L Lye 
CLEAR - |} MASTER RESET (ACTIVE LOW) INPUT 3 r A ‘ 
Q0,01,0203 | PARALLEL OUTPUT 7 Ic HI 
TC __ | CARRY OUTPUT 8. tcitilde 
9 LitlH 
10 LIHITL 
MODE SELECTION i L{HIH 
PE | ENABLE P/ENABLE T} MODE | H LT. 
H L L NO CHANGE H L | H 
: 5 H HI L 
H H H 

H L 

H H 


TC = ENABLE T-QA- QB-QC- 0D 


1447 3771 
SYNCHRONOUS 4 BIT BINARY COUNTER CRGN 
1447 3755 GND PINS 74161 (FOR REF. ONLY) 
4 BiT SHIFT REGISTER SR4N Vee PIN IG iG PIN DIP 


he sae e 74195 (FOR REF. ONLY) 
Yoc IG PIN DIP 


Same mt emp om 


% 
: 


¢ 


NO. i 
“2606 0475 


EACH OUTPUT 


| fe 


Geet 


2. 


. 1447 3769 
1447 3771 -PRIORITY ENCOPER ENPN 


& : 
SYNCHRONOUS 4 BIT BINARY COUNTER CR4N T4148 (FOR REF. ONLY) 


7416! (FOR REF. ONLY) : IG PIN DIP 
I@ PIN DIP 


2/2| § 


2/2| 6 


2h|1 — 
2/2 5 
ENABLE & q 
INPUT - 
¥PRIORITY INPUTS 
1447 3789 


PRIORITY ENCODER ENPN 


74148 (FOR REF. ONLY) 
16 PIN DIP 


Vcc PIN 16 
GROUND PIN 8 


an} 4 — +e j 
Hime | 
oS 


(er | 
legos 


15. 
EO ENABLE 
OEP UT 15{9) 


S GROUP 
secect!9/* 


ADDRESS 
OUTPUTS 


EACH 
OUTPUT 
15/9 


iti o—6..42 
EL | LO 
as 
TRUTH TABLE 
INPUTS OUTPUTS 


£01234567 GS Ag A Az £0 
H XXXXXXXX HH HHH 


L HHHHHHHH 
L XXXXXXXL 


L XX LHHHHH 
tL XLHHHAHHH 
H HIGH VOLTAGE LEVEL x 
tL LOW VOLTAGE LEVEL 


xlxjer{_rpacjyxcjejcfy st 
xpxlriact[ei|epojcyps 
Xpulyrcpxy alr jyryxuye 


(ome ee 
m~lrrjyrcy sz 


Mm] _zyper{t sr 


myrmpeyo 
=x 


IRRELEVANT 


EACH INPUT 
VA 


EACH OUTPUT 
15/9 


TRUTH TABLE 


X= IRRELEVANT (H ORL); N=1, 2,3 ORG 
1447 3797 
DATA SEL/MUX 4K2L-IL S2-N 


74157 (FoR REF. ONLY) 
{iG PIN DIP 


oa 

| HH HIGH VOLTAGE LEVEL; L=LOW VOLTAGE LEVEL; 
| 

| 


ARE Aan Ta MR RR ae RE RS Pen RE oem 


Ba 


NUMBER 606 0475 


ALL INPUTS 1/1 


MULTIPLEXER INPUTS LOGIC SYMBOL 


GND PIN 12 
Vec PIN 5 


12 7 


4 2 ly 
Usa 1s}9 {sIl9 
MULTIPLEXER OUTPUTS 


POSITIVE LOGIC: NY=6 (NB-S +NA-S) 
N=l, 2, 3, OR4 


1447 4316 
4 BIT BINARY FULL ADDER - FAAN 
7483 (FOR REF ONLY) 


Vec PIN I6 16 PIN DIP 


GROUND PIN 8 


1447 3797 
DATA SEL/MUX 4X2L-IL S2-N 


74157 (ror REF. UNLY) 
I@ PIN CIP 


OTN 30. 6-70 


NUMBER 
2606 0475 


,8,C,D © SELECT INPUTS 
Bea 8 eens eG LOGIC SYMBOL 
43 ED<PELS = DATA INPUTS 


sees eal 


7 


HDS 
errr 


! 
= ic 


TRRUTH TABLE 


pu | a | 
ae 
pe fe 
ae 


> 

w 

oO Ey 
z 


Sermerrtemr erm se ae ae MIO 


GND PIN 12 
Vec PIN 24 


Eg 


fe 


INPUTS CONDITIONS AT A), A), B,, B,, & Cy ARE USED TO DETERMINE 


OUTPUTS 5) & Sy» & THE VALUE OF INTERVAL CARRY Cys THE VALUES 
aT Cy. Ay» 4,, & B, ARE THEN USED TO DETERMINE OUTPUTS S., S 


4 3? 
& Cy. 


4 


1447 4324 
1 OF 16 DATA SELECTOR = S16N 
74150 (FOR REF ONLY) 
24 PIN DIP 


1447 4316 
4 BIT BINARY FULL ADDER - FAAN 
7483. (FOR REF ONLY) 
16 PIN DIP 


| REM ER EE EEE ECP PEE Ee 
pa 2 foo ooo ee a 
Stet er ers ete 
Peer rere ere ee eee 


OTN 30 8-70 OIN 30 8-76 


ee — ee ‘ 
' : 


POSITIVE LOGIC 


a ee ee oe ae ee ee ae a 
WeS (ABCDE+ABCDE 4A BCDE-ABCDE ABCD E+ABCDE+ABCDE 
+A BCD EWABCD E,tA BCDE+ABCDE,+ABCDE 


S 


+ABCDE 


14 


tA BCDE 


15 


) 


9 10 


1447 4324 


1 OF 16 DATA SELECTOR - S16N 


74150 (FOR REF ONLY) 
24 PIN DIP 


ll 


+ABCDE 


“12 


+ABCDE 


13 


Mat “o 


Rl, R2, 
R4, R11, en 


ae, 
ib 


1447 5396 
. RESISTOR MODULE 


ADDRESS ACCESS TIME taatGons N5 606 0475 


EACH INPUT 1/0. 


cs3 


CS1 CS2 
37 L) 
*HIGH LEVEL LOAD 


A ADDRESS INPUT 
cs CHIP SELECT INPUT SEE NOTE 1 


DO —_-—dvDATA «OUTPUT 
DI =: DATA “INPUT 


WE WRITE ENABLE INPUT 


1447 86598 
V.. PIN 16 256X1 RANDOM ACCESS MLMORY RFEN 
cc 3107A (FOR REF. ONLY) 


GROUND PIN 8 (@ PIN DIP 


NOTE 1. IF ANY CHIP SELECT INPUT IS HIGH, THE CHIP NEITRER READS NOR WRITES. 


TF ALL CHIP SELECT INPUTS ARz= LOW, THE CHIP WILL EITHER READ OR 
WRITE DEPENDING ON THE WRITE ENASLE PIN. WRITE ENABLE LOW ALLOWS 
THE CHIP TO WRITE. WRITE ENABLE HIGH ALLOWS TES CHIP TO READ. 


LC 


i 0 

: An  ADORESS INPUT 2OO06 0475 
CSn_ CHIP SELECT INPUT- SEE NOTE | | ; 
: DOn DATA OUTPUT ‘ a , 
ADDRESS ACCESS TIME taat 9Ons et ae ae 


EACH INPUT 
t/t 


Peis * HIGH LEVEL LOAD 


NOTES 
1, 1F ANY CHIP SELECT INPUT IS HIGH , THE CHIP IS DISABLED 


IF BOTH CHIP SELECT INPUTS ARE LOW , THE CHIP ISIN 
THE READ MODE, 


; 1447 9455 
256 X4 PROGRAMMABLE READ ONLY MEMORY POO! 
: 5603 

{SG PIN DIP 


| 
| Voc RIN IG 
| GROUND PIN 8 


PROPAGATION DELAY 
Teo + 23N5 
Teo - 18 NS 


HIGH LEVEL DRIVE = 22.43 
LOW LEVEL LOAD) «= 2.22 


NUMBER be tas 
2606 0475 


GID «OPIN? 


Yoo PIN 14° 


MAX. OPERATING 
retaeeey POWER DISSIPATION 
- (70°C) 
ae ee 


POSITIVE LOGIC 
rosy 

TRUTH TABLE 

A_ BY 


1447 9596 
2 INPUL POSITIVE NAND BUFFER B2-N 


1448 2319 


7437 (FOR REF. ONLY) RESISTOR MODULE 


i4 PIN DIP 


62 WORD X 4 BIT 


MAIN REGISTER 


OLTPUT 
CONTROL 


=e 


1448 9165 
64 WORD X 4 BIT FIRST-IN FIRST-OUT SERIAL MEMORY FFO1 


3341 (FOR REF. ONLY) 
16 PIN DIP 


NiO . 
2606 0475 | 


1 


‘ NO. z 
SI = SHIFT IN | 200804 = 
SO = SHIFT OUT 2 


ON = DATA INPUT 
CLR= MASTER RESET 
TR = INPUT READY 
OR = OUTPUT READS 
QN= DATA OUTPUT 


a 


LOGIC LOGIC 


4/\ 


.15 SHIFT 
OUT 


14 OUTPUT 
—"r READY 


Vpp PINS 
Vac PIN | 
Yss PIN 16 


1448 3165 
64 WORD X 4 BIT FIRST-IN FIRST-OUT SERIAL 
: MEMORY FFO! 


a 334! (ror REF. ONLY) 
I1G@ PIN DIP 


2606 0476! 
PAGE 53 54 
REV 
A 


THE FOLLOWING SHOWS THE IC'S USAGE IN THE B774 (REFER TO THE B774 
ASYNCHRONOUS LINE SPEED ADJUSTMENT PROCEDURE 2600 2780 FTGR) 


REV eS ; : : D 


aie 


THE RC TIME CONSTANT OR Ra AND C DETERMINE TIME PERIOD B ON THE 
OUTPUT AND THE RC TIME CONSTANT OF Ra, Rb and C DETERMINE TIME 
PERIOD A ON THE OUTPUT 


1449 0254 


QUAD FNP TRANSISTOR MODULE (Q4P) i 
NiQ2907 (FOR REF. ONLY) : 
1449 1039 


LINEAR TIMER IT-N 
NE555 (FOR REF. ONLY) 


A eee - a New cee ee eens eee 


NO- 
| 2606 0475 


REV 
B 


THRESHOLD 


DISCHARGE 


E FLIP-FLOP 


Vee - PIN 8 
GROUND - PIN 1 


1449 1039 
. LINEAR TIMER IT-N 
~ NE555 (FOR REF. ONLY) 


7 


EE CLLEGE LS LTTE TET 8 IER I LOGE NESTS ECE IEEE EO LE II IS IE”: TE ES SNE: BEER TOES. EE LT: 9 SCC cemeNE 


CS = CHIP SELECT 
WEe WRITE ENABLE 
DI= DATA iNPUT 

AN= ADDRESS INPUT 
DO= DATA OUTPUT 


am 
a 


EACH INPUT I*/9 
if.25 
. * HIGH LEVEL LOAD 
NOTE I: 


IF THE CHIP SELECT INPUT IS HIGH, THE CHIP 
NEITHER READS OR WRITES. 


IF THE CHIP SELECT INPUT IS LOW, THE CHIP 
WiLL EITHER READ OR WRITE DEPENDING ON 
THE WRITE ENABLE PIN. WRITE ENABLE LOW 
ALLOWS THE CHIP TO WRITE. WRITE ENABLE 
HIGH ALLOWS THE CHIP TO READ. 


ADDRESS ACCESS TIME taalt GOne 


GND PIN 8 
Vee PIN IG 


1449 1104 
1024 Xi BIPOLAR RAM RWG3 
92415 (ror REF. ony) 
IG PIN DIP | 


— , \ ‘ 


cs 
DT 


PY; 


a en ene, 


ADDRESS INPUT 2606 0475 


DATA INPUT 
DATA OUTPUT 
WRITE ENABLE INPUT 


EACH INPUT .35/.1 
OUTPUT 1/1 


ADDRESS ACCESS TIME taa t 500n8 


ws 1449 1112 
1024 BIT FULLY DECODED STATIC MOS 
RANDOM ACCESS MEMORY (RW94) 
2102A (FOR REF. ONLY) 
Vog PIN 10 
GROUND PIN 9 


NOTE 2: IF THE CHIP SELECT INPUT IS HIGH, THE CHIP NEITHER READS OR WRITES. 


IF TRE CHIP SELECT INPUT IS LOW, THE CHIP WILL EITHER READ OR WRITE 
DEPENDING ON THE WRITE ENABLE FIN. WRITE ENABLE LOW ALLOWS THE 
CHIP TO WRITE. WAITER ENABLE NIGH ALLOWS THE CHIP TO READ. 


i 
O04 | 
QUP SELECT IpUT SEE NOTE 1 


EACH INPUT i/} 


EACH OUTPUT 15/9 


1449 1260 
D-TYPE FLIP FLOPS DRGN 


74174 (FOR REF. ONLY) 
IG Pin DIP 


en TOTO amummnamsnamemandimanestniednemsiemntanes 
os ease ne Sea NR ROS OE: 
pe nee . SERRE ARR E « A T 


De wernt te eat aor annem 


RE an Me nT om: 


hay 


‘EACH INPUT 1/1 


Vog PIN 16 


aS _ GROUND PIN 8 


EACH OUTPUT 18/9 


bet no. 
uadha 


_ ee 
2606 0475 


PG 


ce a 


FUNCTION TABLE 
{EACH FLIP-FLOP) 


OUTPUTS 
CLEAR CLOCK of @ Gt 


high level (steady. state 
low lewel (steady state) 
irrelevant 
transition from low to 
high level 

the level of O before 
the indicated steady-stafe 


input condition were 
established 


SN54175 and SNV74175 only. 


s 16 PIN DIP 


1449 1260 


D-TYPE FLIP-FLOPS DR6N 


TAL74 


gy 


mr 


—— : TNS: 
is a are: 7 .. fe © ZGO0G 0475 |. 


EACH INPUT 1/1 EACH OUTPUT 15/9 


1449 1278 | 
' )-TYPE FLIP FLOPS DRAN 


74175 (FOR REF. ONLY) 
1@ PIN DIP a 


a | = NO. | 


PG 7 
Gl 
a cy r 
om) 2. 
Q 
3 ‘ies 
q 
se 7 
- D Qr- 
. —| 6. 
= _ Q 
; | | : 
EACH INPUT 1/L0 0 a EACH OUTPUT 15/9. 
: a: eae 10. | 
; Ss 11. 
= os FUNCTION TABLE 
| 13 1 : {EACH FLIP-FLOP) 
(Lox — > 14 “ac 
i _ | e | - 8 ; 
7 -  GLEAR 1 q >< J ; a H=high level (steady statd) 
: ; ss ret : L=low level (steady state 
. X=irrelevant 
; 1449 1278 “transition from low to 
- oS : high level ’ 
ee D-TYPE FLIP-FLOPS DRAN O,sthe level of O before 
ta - 744175 (FOR REF. ONLY) the indicated steady 
F . IG PIN, DIP . + state’ input conditions 
bee é were established ; 
NUMBERS IN PARENTHESIS ace? - §N54175 and, SN4175 onl 
INDICATE PIN NUMBERS 7 gee eee 


| GROUND PIN. 8 vexke a. | . _ | ee 49 


Yoo PIN 4 (~12vDC) 


Veg PIN 10 (+5VDC) 


Vpp PIN 18 (-12VDC) 


5606 04.75 
| 


1449 1302 
TERMINAL TRANSMITTER TT$1 

MC2257L (FOR REF. ONLY) 

24 PIN DIP 


“OTN 30 &-7U0 


fa ae ee ete ne eee a SRE SPR ST IE AS, APRN ou 


WORD BLOCK DIAGRAM 


LENGTH 
.. “SELECTOR . 2ND STOP BIT INTERNAL EVEN ASYNCHRONOUS 
“wy Y SELECT PARITY PARITY MODE 


11 12 13 17 16 14 


PARITY 
GENERATOR 


STOP BIT 


INTERNAL TIMING GENERATOR 


(BIT COUNTER) 
+16 9 
, \eeaesenereencnennenene SEQUENCE 

+ 64 7 | : | | 
ENABLE . 

| | DATA — 
EXTERNAL INTERNAL our 
CLOCK © CLOCK : SHIFT REGISTER ; 

GENERATOR | RANSFER ', SYSTEM 


| READY 
LOAD 
STROBE | , BUFFER STORAGE “TIMING 


’ ee 


BUFFER 
EMPTY - 
Vog ™ PIN 4 22'23' 24' 1' 2! 3! 5! 6 
Vv... = PIN 10 | | B8 B7 B6 BS B& B3 Bz BL 
SS 8 DATA INPUTS 
Vp 7 PIN 18 
: ; OSCILLATOR FREQUENCY AT | 
oe +16 =| 
= BIT RATE n°” 
= 16 x BIT RATE 6. 
= 64 x BIT RATE . Oo 
MASTER RESET* 
| ay al 
Wo w {o |O 
ba 1449 1302 oy {fs 
TERMINAL TRANSMITTER ‘TTO1 J 
MG2257L 24 FIN DIP | 


\ 


"NO - _ 1. 
| 2606 0475} . 
[PG 


-w 


mo ; | , REV 


— 


1449 1310 
TERMINAL RECEIVER TRP1 
Vog PIN 5 (-12VDC) MC2259L (FOR REF. ONLY) 
28 PIN DIP 


Ves PIN 12 (+5VDC) 


Vpp PIN 21 (-12vDc) 


“DIN 30 8-70 


Le itinendnbactaanntaadiaeethaadhetenaeannenammaaid 


BLOCK DIAGRAM | | 
COUNT | WORD 


EXTERNAL ENABLES LENGTH EVEN/ODD 
CLOCK +16 * +64 SELECTOR PARITY 
SYNCHRONOUS 01 O 27 028 X09 YO8 tr) 4 
CLOCK 
SYNCIRRONTZER 


INTERNAL 
CLOCK 
GENERATOR 


ES — 
SHIFT REGISTER TRANSFER g 

DATA 2 7 . TIMING 

" STROBE BUFFER STORAGE REGISTER at 


v.. = PIN 5 104 114 13414 § isd ref 17h19 
* PIN 12 | “88 37 Be > oe lh RECEIVER STATUS © 
SS Se REGISTER 


> PIN 
Vyp ” PIN 21 | 8 DATA OUTPUTS 


L 


L 
L 
H 
H 


SYNC WORD 
COUNTER 


ASYNCHRONOUS 
CLOCK 
SYNCHRONIZER 


O22 O 26 025 O 23 
BUFFER PARITY OVER= BREAK 
FULL ERROR RUN 


= BIT RATE 
= 16 x BIT RATE 
= 64 x BIT RATE 
MASTER RESET* 


H 
L 
H 


1449 1310 


TERMINAL RECEIVER ‘TRO1. 
ee MC2259L: 7 
Yoo PIN 5 (-12vp¢) | 
Ves PIN 12 (+5VDC) 
Vpp PIN 21 (-12VDC) 


18 
C-) CLOCK OUTPUT 


© SERIAL OUTPUT 


Q ASYNCHRONOUS/ | 
6 SYNCHRONOUS 


2 MODE | 
O "SYN" DETECTE 


24 
—O STATUS ENABLE 


‘ON 


SLOVO 909% 


: TRUTH TABLE 
GND PIN 7 

; ELEMENT & 
Vcc PIN 14 ee 


TRUTH TABLE 
ELEMENT 3 


1449 1328 
TRIPLE EIA RS-232-C LINE DRIVER ~ LDO1 
UA 9616 (FOR REF ONLY) 
14 PIN DIP 


DTN 30 8-70 


ce am ee mt 


A ~ DIGITAL INPUT LOGIC SYMBOL 


NUMBER : 
arc as tare [P2606 0475, 
R - RESPONSE INPUT : 
oT 


2606 0475 


NOs 


LOGIC SYMBOL 


EACH INPUT I/! 3 EACH OUTPUT 15/9 


12 


GND PINS 
Vee PIN 16 


TRUTH FABLE 


OUTPUTS 


WORD 
ser ecr| Lock] ao] ai [a2 |a3 


L ‘ AO} AIL |A2| AZ 
H H Bo] BI | B2!1eB3 
D4 H QOawIQ! a] Q2a} Qs 


X= IRRELEVANT : 

$= TRANSITION FROM HIGH TO LOW LEVEL | 
AO, BO,ETC= THE LEVEL OF STEADY STATE | 
INPUT AT AO, BO, ETC. | | 

eur 3 QOa, Ala, ETC = THE LEVEL OF QO, Qi, ETC 


Vec PIN 14 ENTERED ON THE MOST RECENT 4% TRANSITION 
OF THE CLOCK INPUT 


LINE RECELVER « LRO1 | QUAD 2 INPUT MUX WITH STORAGE S2Re2 
uaely eo a ONLY) 74-2928 (FOR REF. ONLY) 


1G PIN DIP | 
t ne eee 


aie aene oe) 1449 2029 
| 


2606 0475 


WORD 
SELECT 


Bo -2 


Al 


Bl 


B2 = 


crock : SS 


1449 2029 
QUAD 2 INPUT MUX WITH STORAGE S2R2 
74298 (FoR REF. ONLY) 
io PIN DIP 


| . a NO, pe 
oe s 2OCG O475]- 


PG | 
TO 
REV 
D 


EACH OUTPUT 
15/9 


TRUTH TABLE 


COMPARING CASCADING . 
INPUTS INPUTS 


aaa ace | aver [aes [ase [ace ae 


a 
> 
Vv 
@ 


CPereezerzezezsr: 
rprrrereerrerrer 


x x 
x x 
x x 
x x 
x x 
x x 
x x 
x x 
t L 
H rs 
i | 
x H 
H i 

t L 


H¥HIGH LEVEL, L=LOW LEVEL, X=SIRRELEVANT | 


1449 2052 
4 BIT MAGNITUDE COMPARATOR MC4N 


7485 (FOR REF. ONLY) 


ren Rn mo meme entermmrnmnnmammanmtaane Be eS 


pias aes No 
> 12606 5647S 

| a) 
CS=CHIP Select 
AN = ADDRESS INPUT PD | 


EACH Tur 3/3 


EXCEPT a < B = 
@a> n witca ARE 1/1 ON= OUTPUT 


i 


2A 


GND PIN 8 


ADDRESS ACCESS TIME tant Sons 


1449 2052 
4 BIT MAGNITUDE eas MC4N 
7485 (FOR REF. ONLY 
16 PIN DIP 1449 2060 
32 *X 8&8 PROM POO2 
8223 


IG PIN DIP 


DIN 30 8-70 


ee ed ey - . - me ee ee 


TPDO- 13.5 NS 


PROPAGATION DELAY : a . , "5606 0475S 
TPD+ I4NS > Pe 


LOGIC SYMBOL 


EACH INPUT 2 "Y EACH OUTPUT 
135 /1.25 ° C - 30/13.5 


EACH INPUT 1/1 EACH OUTPUT 18/9 


Q 
1 
2 
3 
S 
5 
6 
7 
8 
9 


MAKE NO EXTERNAL CONNECTION TO PINS II AND l2 
AB+CO+EFG+HI =¥ 


1449 2573 
2X2X2X3 AND OR INVERT T4GN 
74H54 
14 PIN DIP 
‘1449 2581 
BCD-TO-DECIMAL DECODER 
tN . 4 LINE TO 10 LINE DECODER DCBN 
. 7442 (FOR REF. ONLY) 
us | 16 PIN DIP 


GROUND PIN 7 


D 
L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
v 


= = 


El ol ool oi 2 od oe ee ee 


Eo oo - 2-0 


Table I - Logic Truth Table 


: 
§ 


[~~~ 2 
= zm mem rt ee SIN 
= ze re se tT et ae my 
fl oo ~~ 2 Oo) 


_ 
= 
= 
-_ 
= 
- 
= 


[a Tk ~~ 0 o -  - -2 -  d 
= 


n= - -- - ~- ----- -2 - -2 d 


ros 
oom 


1449 2581 
BCDOTO-DECIMAL DECODER 
4 LINE TO 10 LINE DECODER DCBN 
7442 (FOR REF. ONLY) 


rn tz es ee mis 


~ 
= 


Co - ~~ ~~ ~~ 2 Pod 


NUMBE 


nr mm me ze eT 


R . 
2606 0475 


OUTPUT 0 
2 

OUTPUT 1 

3 ‘ 

OUTPUT 2 

INPUT N4—] DO ovrPuT 3 

ouTPuT 4 


EACH INPUT 1/1 


1449 258) 


BCD-TO-DECIMAL DECODER: 
& LINE TO 10 LINE DECODER DCBN 


7442 
Voc PIN 16 16 PIN DIP 
GROUND 8 


EACH OUTPUT 
15/9 


NO. 
2GOG 0475 


LOGIC “SYMBOL 


EACH OUTPUT 15/9 


> RUNCTION 


DESIGNATION pty wos. 
yo, ¥1,¥2,¥3 3, 1, 14, 5 ACTIVE-LOW 
: CARRY GENEXATE INPUTS 
XO, X1,X2,X3 4, 2, 15, 6 ACTIVE-LOW 
CARRY PROPAGATE INPUTS 
c. 13 CARRY INPUT 
Nee aEEannInIRASEIER EER en eEnentetenenn ea nEEEeeneEnenenmnammmnenand 
CARRY OUTPUTS 
Sneu.aty, 12, 11, 9 
Sn+z 
Y 10 ACTIVE~LOW 
CARRY GENCRATE OUTPUT 
x ? ACTIVE-LOW 
2 : CARRY PROPSSATE OUTPUT 
Voc 16 SUPPLY VOLTAGE 
GND 8 GROUND 
/ 
1449 2599 


LOOK-AHEAD CARRY GENERATOR CLAN 
74182 (FOR REF. ONLY) 


IG PIN DIP 


LOGIC EQUATIONS: Ge =Vo + Xoon __ 
ed pea: Vaal ss 

2 7 V2 tXoKy + KM + XOMXOC, 
¥ = 14(X5°,%,* Yo¥,X1 +¥ 14 Yo) 
Ka XgtX bX, +X, 


we 4 . 
. 
. . . = 
. o_o. a 


¢c 
ne 

Cc 
Tet 


3/3 


ww 


Y: 


—_ fe 


EACH OUTPUT 15/9 


(ore on eg SSRIS PESTS SE NINE LT A RA ts nr NRE 


Ltr = 
WResng ce —— en 
ahs 
rT 
| &iG X_q 15 4 ie 
9/9 Y2 Ty a 
: 
; eT 
| a 
f wae . 
: ‘ =D 
oe ue i” . 
10/10 y, = wai 
y2 co 12 Iso cana) We nce 
LJ 
5/5 Xo 4 ee - ot 
19 Yo 5 a 
. 
1449 2599 ' i 
! LOOK AHEAD CARRY GENERATOR CLIN i 
lv__ PIN 16 74182 (FoR REF. ONLY) | 
i cc 16 PIN CiP : : 
GROUND PIN 8 | 


26C6 0475]. amare 
PG 2606 0475 
72 om 


GND PIN 2 
Voct PIN LL +12vDC 


PIN6 «1L2VDC 


BALANCE PIN 7 


BALANCE/STROBE PIN 8 IS TIED TO PIN 9 THRU A RESISTOR FOR FEEDBACK. IF 
PIN 3 IS POSITIVE IN RELATION TO PIN 4 THE OUTPUT ON PIN 
9 IS AONE. IF PIN 3 IS NEGATIVE IN RELATION TO PIN 4 
THE OUTPUT ON PIN 9 IS A ZERO. 


GND PIN 7 
Vee PIN 14 TRUTH TABLE 


i 
| 
1449 5543 
VOLTAGE COMPARATOR (C311) T=38 
LM311 (FOR REF. ONLY) 
i4 PIN DIP 
1471 4356 
1X6 GATE (IHCN) 
| 
| 


9936 (FOR REF ONLY) 
14 PIN DIP 


GND PIN 7 
Veco PIN 14 


1471 4364 
4X2 GATE (DTUL) 
946 (FOR REF ONLY) 
14 PIN DIP 


NUMBER : . NUMBER 
2606 0475 wv ' 2606 0475 ; 


Logic SYMBOL 


GND -V 


V+ PIN 8 
Ve PIN 4 
GND PIN 1 


NOTES: 


1. ALL RESISTANCE VALUES ARE 
IN OHMS. 


2. PINS 5 AND 6 ARE NOT CONNECTED. 


1471 4406 
DIFFERENTIAL COMPARATOR ~ ICBN 


re nnd 


NUMBER PROPAGATION DELAY 2606 Oz 
2606 O475 Teo + (3NS "h 


: 8 Eee Lae 
rast a3 | Tep- 12.5NS 
Logic SYMBOL = | | pea De 


] 2 
2 | | 
10 | 1 
2 | A a 
| B T2ZHO 
& 
6 
L) 
- EACH LNPUT ; KACH OUTPUT 

1.35/1.25 30/13.5 
| 
| 


12 
521 
T2H3 


GND PINT 
vcc PIN I4 


1479 0240 
HIGH SPEED 2 INPUT POSITIVE NAND CATE T2HN 
_ 74400 (FOR REF. ONLY) 
{4 PIN DIP 


SUBSTRATE 
AND CASE 


a - od 
mem mit 
“mm me x IAQ 


1477-3352 
i AMPL, DUAL DIFF. TCDN 


: 14 PIN DIP 
i 


Casa tc nana teenie epee Se any Saree aS penser eee one ere oer eee eee Ne 


PROPAGATION DELAY 


Teo + i3NS 
Tep — 12.5NS 


NO. 
ZEOG CAIS 
PG 85 


A 
B 
E 
c 
D 
EACH INPUT EACH OUT.UT 
10 
8 
12 
4H 
13 T 
GND PIN] : 
veo PINIG ABS DE 
ae ae ae a 
= L LoL H H 
eh ek tds it k 
bik Mi on <a 
L oH LL oH 
L oH L H H 
L H HL HE 
L oH H HoH 
i ae 
H L L H H 
Boe ae kt 
1479 0265 HL H H 4H 
INPUT NAND GATF *)% HH L LH 
* cia H H L H 
74120 (FOR REF. ONLY) H H H UL 4& 
H HR H HAH oOL 


/& 


14 PIN DIP 


eee 


+ ReSETCNREN— + HMM 
™ a 


ee re 


' 
| Ree Ae mee 


PROPAGATION OELAY 
Teo+ 13NS — 
Teo— 12.5NS 


TIHO 
to ‘ 
TIHI : 
2—fSo 
TIH2 
_ 3 | >< 6 
EACH INPUT 
1.35/1.25 ; 
TIH 
9 | = 8 
TIH4 
So 
TIHS 
13 12 
GND PIN 7 
Yoo PIN 16 
A=5 
1479 797) 
‘-% HIGH SPEED INVERTER TIHN 
L oO 74H04 (FOR REF. ONLY) 
hoOL 14 PIN OIP 


ee AE oe eR cee nee 


30/13.5 


PROPAGATION DELAY 
Teo+ I3NS 
Teo = 12.5NS 


EACH OUTPUT 


EACH INPUT 
30/13.5 


1.35/1.28 


GNO PIN 7 


yee PINI+ 


1466 8780 
HIGH SPEED 3 INPUT NAND GATE TS3HN 


74H10 (FOR REF. ONLY) 
14 PIN DIP 


mt et tl 
mec rm se et des 
Creamer ocls 


Cm moa 


= 
~ 


AG 


GROUND PIN 7 
V+ PIN 14 (+12¥DC) 
V- PIN 1 (.12vDC) 


1534 9616 

QUaD MDTL LINE DRIVER LD#4 
MC1468L (FOR REF. ONLY) 
14 PIN DIP 


r 88 
= D 
a B 
L »>+3¥ 
H <¢3V 
c D E 
L LL >+3y 
L oH >+3¥ 
H L >+3¥ 
HOH ¢.3¥ 


PO,PI,P2,P3- DATA INPUTS 
CO- COUNT DOWN 
CU COUNT UP 


EACH INPUT EACH OUTPUT 
ft is/9 


; INPUTS OUTPUTS 
CLEAR 


L 


IRRELEVANT 

TRANSITION FROM LOW LEVEL TO HIGH LEVEL 

LEVEL OF STEADY STATE INPUTS PO THRU P3 RESPECTIVELY. 
INCREASE OF BINARY COUNT FROM THE COUNT BEFORE THE 
MOST RECENT } TRANSITION OF COUNT UP INPUT. 
DECREASE OF BINARY COUNT FROM THE COUNT BEFORE THE 
MOST RECENT $ TRANSITION OF COUNT DOWN INPUT. 


BORROW OUTPUT PRODUCES A PULSE EQUAL IN WIDTH TO 
THE LOW STATE OF THE COUNT DOWN INPUT WHEN THE COUNTER 
UNDERFLOWS. 
THE CARRY OUTPUT PRODUCES A PULSE EQUAL INWIDTH TO THE 
LOW STATE OF THE COUNT UP INPUT WHEN THE COUNTER OVERFLOWS. 


1627 2486 
“\ COUNTER BINARY UP/DCWN UDCN 


Np 16 PIN DIP 


| 74193 (FOR REF. ONLY) 
Yec PIN [6 
GROUND PIN & 


F2coe ove 
a 


PROPAGATION DELAY 
Teot 20NS AT Ry = tlO-n 
Teo- 2SNS 


NOTE: TPD+t |S DEPENDENT UPON THE VALUE OF THE 


PULL-UP RESISTOR USED WITH AN OPEN COL- 
LECTOR OUTPUT 


0-5 G06 0475 


PB 90 


IHDO 
A ! 2p 
THDI 
4. 
IHD2 . 
5 S 
IHD3 
EACH INPUT 2 SB cach OUTPUT 
ii 4% *LUD 
AT VOL=0.7V, 
IHD4 Tot 240 MA 
iN 10 
JHDS 
13 (2 
B=A 
%*% HIGH LEVEL LOAD 1674 4963 


HEX INVERTER, OPEN COLLECTOR, 
TRUTH TABLE HIGH VOLTAGE IHON © 
AB. 7406 (For REF. ONLY) 
L 4H 14 PIN DIP 
H L 
GND PIN 7 
Vee PIN 14 


TD = 80ns 
PIN 8 NO CONNECTION 


1722 6523 


TAPPED DELAY LINE 
(DL1) 


8 a—(NO CONNECTION) 


1737 0198 
RESISTOR MODULE 


TERMINATE 


for uve oe [ow.22 | | a] 
Pow iver tow | sas | 5.92 | 


1 
RL R2 


: A MAX OPERATING 
REST STANCE 
ee ca 


1737 0206 
RESISTOR MODULE 


HIGH LEVEL DRIVE = 336.5 


LOW LEVEL LOAD 


33.3 


1737 0214 
RESISTOR MODULE 


NUMBER 
2606 0475 


MAX. OPERATING 
POWER DISSIPATION 
(Mu) 


PAGE 
94 


HIGH LEVEL DRIVE = 67.30 
LOW LEVEL LOAD = 6.65 


GS 


RL 
1 

R2 
2 

R3 
3 

RG 
———V 

RS 
5 

R6 
6 

R? 
? 


§ ——(NO CONNECTIONS) 


1737 0230 
RESISTOR MODULE 


R8 


R9 


R10 


R11 


R12 


R13 


R14 


RESI STANCE MAX OPERATING 
R1 (OHMS) POWER DISSIPATION 
THRU J 


+ ae: ree oneness onepeeme semanas 


NUMBER 
2606 0475 


10 


PAGE 


OTN 30 8-70 


R1 
1 

R2 
2 

R3 
3 

R4 
4 

R5 
5 

R6 
6 

R? 
7 


g ———(NO CONNECTION) 


RESI STANCE 
(OHMS) 


Rl THRU R10 


1737 0255 
RESISTOR MODULE 


R11 


R12 


R13 


R14 


2 emer 1606 0875 


12 


11 


10 


MAX OPERATIN 


POWER DISSIPATION 


TN 30 8-70 


Fe ae nee = eee, 


NUMBER : NUMBER 
TERMINATE 2606 0475 see? 
| eae 


R4 


R5 
R6 
7 


8 meee (NO CONNECTION) 
(NO CONNECTION) , 


Reg Pow DrsstPAtTon 
COHMS) REST STANCE MAX. OPERATING HIGH 
(OHMS) POWER, DI SSTP ATION ane 
Rl THRU R? RIVE - 
aaa Ona 


R8 THRU R14 eal ME Es 


1737 0263 1737 0271 
RESISTOR MODULE , RESISTOR MODULE 


DIN 30 6-70 


NO 16 


150.0, +2%, 1/4 w 


36001. , +2%, 1/8 wW 


-— OO 4 


100 , 42%, 1/4 Ww 
Cl 


15PF, +1%, 100V 


R4 


750, +2%, 1/8 w 
cR1 


6 11 
1115 1784 


R5 


10 
75062 , 2%, 1/8 W 


CR2 


east ig 


1115 1784 


9 


1740 6463 
BLAS NET 
CML 


DIN 30 8-70 


(A= B)+(C D)=sE 


PINS 11 & 12 NOT FUNCTIONAL, MAKE NO EXTERNAL 


DUAL 2X2 & OR INVERT GATE ~ 122 
7451 (FOR REF ONLY) 


eee oe oe oe oe oe oe) 
PRR St ort ts ee 
ROD Mm Me mee ae oe 


L 
L 
H 
H 
L 
L 
H 
H 
L 
L. 
H 
H 
L 
L 
H 
H 


“DTW 30 8-70 


penne te - - 


NUMBER aa 
R 
eee ee 0475 . emer co6 0475 | 2606 0475 


PAGE 


GND PIN 5 
Voce PIN 12 TRUTH TABLE 
; (EACH LATCH) 
NOTES: 
le t,, = TIME BEFORE POSITIVE GND PIN 12 
c TRANSITION 
LOCK Vec PIN 24 


26 tye * TIME AFTER POSITIVE 
CLOCK TRANSITION 


1741 1133 
4 LINE TO 16 LINE DECODER - DC4N 
74154 (FOR REF ONLY) 

24 PIN DIP 


1741 0747 
QUAD LATCH ~ LR4N 


7475 (FOR REF ONLY) 
16 PIN DIP 


ae eee EE OE IE ICR ES ON LO TE EE EC SE TES LEAL ITE: SAAS TIE EOL AOR: SLATE AT OAT TCE TIE TEESE AST ” ze 


ee a ee 


30 8-70 


2606 0475 _ 


2606 0475 | 


< 
-~ 
” 
- 
N 
= 
ot 
- 
os 
= 
a 
) 
-~ 
wo 
“ 
7 
bal 
C.] 
~ 
° 


L BEJLLuLutytpBbB ARR eR KH Ree Ue Oe 


HLHHHHBHHHEH SH B RB KR HB RB 


L L{L LH L{THHRLHARBHHRHR NBR Rk BH EF 8 2B 


LLeRAy}e HHL ERH HHH eRe H KE HH 8B A 


HHNHLH RHA R HB B BRB HE 


L LiL # LHI] HH RRUL RH HRW He HB HH BR EF EB 


H HH HH HLHHHH HF KF KR EK SK 


L LI/&# LLL] uk HRAHHeH KL 


UHHRHHHH HHO eRe we He H HH 


HH HR HAH HH HG 


f# H EB HW 
BR ER 
HR HH HHEeHH HHH H LG H BB EF 


HHUHHH HHH ARR GL 


HHH UHH HHRHHR BH L KE 


HH HAHHH HHR BR H KH KR LG BB 


H oA OL 
H E 8 


HHH HW HH RRA BR HB BF 


H HHH HAHAHA EY 
H HH HH ARUWUAeRHRR B HH EB 


L jx xX X X{H HH R.H HH UH EE 


H = high, L © low, X @ irrelevant 


1741 1133 
& LINE TO 16 LINE DECODER * DC4N 


74154 (FOR REF ONLY) 
24 PIN DIP 


3 
a 
os 
> 
oe 
i Zz 
ao 
2 Swim 
Ser a 
bh 
3280 
eo 
a ae st 
NS 
ot 
ay 
ed 
Oot 
am 
t 


Veg PIN 24 
| SROUND PiN 12 


iS 


na Nee ee 


1 ee 


1? 


LOGIC SYMBOL 


EACH OUTPUT 
12.5/12.5 


EACH INPUT 
4.0/3.75 


m no. om oe ‘cs eo 
ZS Se = =~ mw ef 6 
moe om oe om oe om on 
aon om oe a = oe 


H=HIGH LEVEL, L=Low LEVEL 


1741 1323 
DUAL CARRY/SAVE FULL ADDER FA24 
74H183 (FOR REF. ONLY) 
14 PIN DIP 


aoe anal 
Po 
ac 


106 


) 12.5/12.5 


EACH INPUT 


6(8) 
O 12.5/12.5 


NUMBERS IN PARENTHESES 
APPLY TO THE OTHER HALF 
OF THE DEVICE 


1741 1323 


DUAL CARRY/SAVE FULL ADDER FA24 
74H183 (FOR REF. ONLY) 
v TERMI 
cc eee ae 14 PIN DIP 


| GROUND TERMINAL 7 


PINS 2 & 9 NO INTERNAL CONNECTIONS 


5 RP ene em eee ANS 
‘ 


cog oa] | 
=n 
sai 


PROPAGATION DELAY 
TPD + 17 NS 
TPD- 17 NS 


| 


| 


| 


H 
L 
| BACH INPUT 12.5/12.5 
1.35/1.25 a ae 
11 * 2 74H60 EXPANDERS 
G MAY BE CONNECTED 


Vee PIN 16 
POSITIVE LOGIC: . eee 
Le (A* BD + (CoD + E) + (F « G) + (CH e 3) + CK) 


DtEtF+G = H 


Ns 


Y ' or 1741 1380 


2X2X2X3 AND-OR GATE T2HO 


Yoo PIN 14 74H52 (FOR REF. ONLY) 
GROUND PLN 7 14 PIN DIP 
PIN 6 NO INTERNAL CONNECTION 


1741 1943 
TRIPLE 2 IN NOR, 4 IN NOR GATE ~ (Tome) 
9015 (FOR REF ONLY) 
16 PIN DIP 


2 ---- 2 oll ol ol ol ol oe oe | 
ee al ol ol o-oo 
he a ae ol o-oo o-oo) 
(2 oft a2 oll“ o-oo - oe 


Se OTM IO 8°70 


‘ : oj Busta tote 
dope ako et Sag ie fs inde es nae A et beter 


TNVERTING INPUT 


NON-INVERTING INPUT 


Vo» PIN 13 +15V 
ce 


Veg - PIN 10 -15V 


NO CONNECTION PINS 6, 7, 8, 9 


1741 1968 — 
LINEAR OPERATIONAL AMPLIFIER A715 
NA 715C (FOR REF. ONLY) 
14 PIN DIP 


e-em 


NUMBER 
2606 0475 


DTN 30 8-70 


No.5 GOG O47S 
_1P6 


t 
fT 


DC CONTROL INPUT 


. te 
Cs ake 
aN 


- control 2s 


GND VCM. PINS 5,9 
OUTPUT BUFFER PIN 7 

fl 

4 

4 


Vee VOM PINS I,3 
OUTPUT BUFFER PIN (4 


1741 1976 
DUAL VOLTAGE CONTROLLER MULTIVIBRATOR VCBN ; 
MC 4024 (FOR REF. ONLY) } 

14 PIN DIP 


NO. 
2606 _O475 


EACH OUTPUT 
SPECIAL DRIVE 
CONDITIONS 


2.5/50ma @ .2V 


EACH INPUT 1/1 


POSITIVE LOGIC 
C = AB 


1741 2024 


QUAD LINE DRIVER LDg2 
~  §N21616 (FOR REF. ONLY) 


I@ FIN DIP 


xtc 
mem es 
zee ie 


Voc PINS 12 & 16 


| PULSE WIDTH 
; (35ne + 5ns) 
| 


neal 


“gNUM 


Pack” 
412 


PIN CONNECTIONS 
1.SECONDARY OUTPUT 


2 COMMON 
3 
4 +5VDC 


5 PRIMARY OUTPUT 


68ns + 10ns 


132 ne 
(APPROX) 


*FALL TIME 


COTNCIDENCE + 10ns : 
1 
Freq +£10PPM 


LOGICAL 1 
(+2.4V MIN.) 


LOGICAL 


(+.4V MAX) 
*RISE TIME 


PIN 5 


“FALL TIME 
PRIMARY OUTPUT 5.0 Nz 
S10ns MAXIMUM 
OSCTLLATOR MODULE (055.0) 
1741. 5944 


ane eee 
2606 0415 


i 


rears os Ran 


Se ee eee ee, 


{NUMBER oe : ee : 
2606 0415 2606 0475 |! 
PA 


PAGE 


i) 


oo ee 


D10/D10 


PIN CONNECTIONS 


‘L SECONDARY OUTPUT (NOT USED) 
2 COMMON 

3 

ay type 


5 PRIMARY OUTPUT 


1 
Freq +10? 


PULSE WIDTH 
(35ns + 5ns) 


LOGICAL 1 
(42.4V MIN) 


507. . 4. 


(+.4V¥ MAX) 


*RISE TIME a 
— *FALL TIME 


PRIMARY OUTPUT 4.5 Hilz 
*10ns MAXIMUN 


1745 1931 
1741 5¢85 , HEXADECIMAL DISPLAY DECODER 


OSCILLATGH MGDULE (084.5) 


NUMBER - . 


2606 0475 


DATA OUTPUTS 
EACH OUTPUT ¥*6/10 


CHIP 


en 0) ee Ge t/t 
ENABLE 


OUTPUT BLFFER 


256 BITS (32 X 8) 
MEMORY CELLS : . 


1 OF 32 DECODER 


ADDRESS BUFFER 


(10) [C21 (12) | (3391014) 


© 


*HIGH LEVEL LOAD A. A A 


ADUKESS INPULS 
EACH INPUT 1/1 
Input/output terminal number is given in parentheses adjacent to 
the input/output. 
t 
t 


2. Terminal 16 = V terminal 8 = ground. 


cc? 
1745 1931 
HEXADECIMAL DISPLAY 
DECODER 


NUMBER 


2606 0415 | 


For the data output Lincs: 
Logic 0 = Low Level (& + 0.4V) 


Logic 1 = High Level (open collector) 


X = Unprogranwed state of an electrically programmable 
device (PRO:H); logic 0 state for mask-programnable 
device (ROH). 


“Table 1 specifies the coding pattern to be contained in the memory device. Each 
word address is given in decimal form. The corresponding binary representation 
for the address is determined in accordance with the above definition of input 
eignal polurity. The desired data outputs are given in the same row as the word 
address. Data outputs are on pins 1, 2, 3, 4, 5, 6, 7, and 9 for outputs 0, . 
ethrough Og, respectively. i 


Table 1. Coding Pattern 


Data Outputs 


No. 0, 04040/,060¢0,0, 


Data Outputs 


No. 0,0,,0,0,0,0,00, 


XXXXXXXX 


0 © 10011111 17 
02 00100101 18 | 
03 00001101 19 | 
04 10011001 20 
05 01001001 21 
06 11000001 22 | 
07 00011111 23 
00000001 24 
00011001 25 
00010001 26 
00000000 27 
01100011 28 
00000010 29 
01100001 30 
01110001 2 XXXXXXXX 
1745 1931 
HEXADECIMAL DISPLAY 


DECODER 


ANUMBER , 
2606 0475 


(Is 


me 
Or 
oO 
oO: 
0 
O 


1745 2087 
DIODE MUDULE 


HEXADECIMAL DISPLAY MODULE 


° 1745 1949 
14 PIN DIP 


3g 


’ ‘INO, 
a | BGO GORTS 


mer 9 LOGIC SYMBOL’ | "120. 


EACH INPUT EACH OUTPUT 


TRUTH TABLE 1.35/1.0 15/7 
INPUT STATE DISPLAY 

GND PIN 7 

Vee PIN 14 


wee 


TRIGGER 
TRIGGER 
TRIGGER 
TRIGGER 
TRIGGER 
TRIGGER 


Ha 


t 
' 


| ot we ee —2 o ~ ” 
a: oe 2 
bo ~~ oe ~~ ~~ 2-1 
' 
ale 


a re et se, a ne a 


raed 


_ 
— 


if 


Pore re kt terre te 


= rrr FP es err er ere oe Sz 


a 
a 

— 

_— 


X= IRRELEVANT 
{= TRANSITION FROM LOW TO HIGH VOLTAGE LEVEL 
{= TRANSITION FROM HIGH TO LOW VOLTAGE LEVEL 
TRIGGER= (1T+2).3.4 


= 
ne ee a ee oe 2 ~~ | 


i a 2 od ol ol oe oi ol oo -  d 


L 
H 
L 
L 
H 
L 
H 
L 
L 
L 
L 
L 
L 
L 
L 
L 


Fo ol oi ol - 
cror 


= 


190\ 7102 
MONOSTABLE MULTIVIERATOR, RETRIGGERABLE aa 
OGOl (ror REF. ONLY) : 


HEXADECIMAL DISPLAY MODULE 
1745 1949 


14 PIN DIP 


Sree mcrae ecm heme a 


OTN 30 8-70 


NUMBER 
PROPAGATION DELAY : 2606 0475 


tpd - (A~>Y) 25NS 


EACH INPUT 


l. 35/1 sf e) EACH OUTPUT 
15/7 


¥0 
Yl 
Vor PIN 146 
ce Y2 
GND PIN 7 
EACH INPUT EACH OUTPUT 
: 1.35/1 70)18 

1. NO INTERNAL CONNECTION TO PINS 5,9,10,12. 4 
2. PINS 1 & 2 ARE NEGATIVE EDGE-TRIGCERED LOGIC INPUTS & WILL TRIGGER 

THE ONE SHOT WHEN EITHER OR BOTH GO TO LOGICAL 0 WITH PINS 3 & 4 

AT LOGICAL 1. 

PINS 3 & 4 ARE POSITIVE EDGE-TRIGGERED INPUTS & WILL TRIGGER THE ONE 

SHOF WHEN THEY GO TO A LOGICAL 1 WITH EITHER PINS 1 OR 2 AT LOGICAL 

0. (SEE TRUTH TABLE.) 

EXTERNAL TIMING CAPACITOR MAY BE CONNECTED BCTWEEN PIN 13 (POSITIVE) ¥4 

AND PIN ll. 

TO OBTAIN VARIABLE PULSE WIDTH, CONNECT EXTERNAL VARIABLE RESISTOR 

BETWEEN PINS 13 & 14. NO EXTERNAL CURRENT LIMITING IS NEEDED. + 

GND PIN 8 
VCC PIN 16 LOGIC SYMBOL 


1901 7102 
MONOSTABLE MULTIVIBRATOR, RETRIGGERABLE TAON 


9601 (FOR REF. ONLY) 


14 PIN DIP 


H - HIGH LEVEL 


1948 5051 
HEX BUFFER TRI STATE-BI'SN 
8097 (FOR REF. ONLY) 

16 PIN DIP 


L + LOW LEVEL 
X ~ IRRELEVANT ; 
Z - HIGH IMPEDANCE STATE 


OTN 30 8-70 


EAE SSO NTO SSDs aaresrneana-e Nenana 
PROPAGATION DELAY 


Teot JGNS AT RiL= 280.8. 
Teo- SNS 


NOTE: TPD+ 1S DEPENDENT UPON THE VALUEG 
PULL-UP RESISTOR USED WITH AN OFEN CoL~ 


LECTOR OUTPUT. 


EACH INPUT 1.35/1.25 10 


LOGIC EQUATION: Ae Baw C 


and PIN? 


vcc PIN 14 


2470 '72e4 
QUAD 2 INPUT NAND OP<N COLLECYOR 2H 
74101 (FOR REF. ONLY) 

14 PIN DIP 


EACH OUTPUT 


1.3.5 


---o o 


mot me oie 


~“~ = =e tila 


THE 


a hewmen 


her I Ae ne ee 


PROPAGATION DELAY 
Teo+ (@NS AT RL=260-n. 


TPo— ISNS 
TPO+ f[S DEPENDENT UPON THE VALUE {REV 
OF THE PULL-UP RESISTOR USED WITH AN OPEN 


NOTE: 


COLLECTOR OUTPUT 


POSITIVE LOGIC: 
AoB 


Voc PIN 14 
GROUND PIN 7 


TIHCO 


2470 1732 
HEX INVERTER, OPEN COLLECTOR TLHC 
74HO5 (FOR REF, ONLY) 
{4 PIN OIP 


"2606 0475 
eae 


Oe Sacre meres Pree meee. 


| 
| 


wace ourpur 1 7/)3,,< 


# HIGH LEVEL LOAD} 


= or 


a ead 
2606 0475 


rt 


3 
eee 


REV 
D 


EACH OUTPUT 8/S 


EACH OUTPUT 15/9 


4 
4 /f 
: 


LRO43 


- ~ 
N w 
) 
~ 
my 
ER Tt RUT 


2470 7044 
QUAD MDIL LINE RECEIVERS LRO4 
MC1489L (FOR REF. ONLY) 


Vv... PIN 14 I4 PIN DIP t 2472 5616 
ie | 8 BIT PARITY GENERATOR/CHECKER PGSN 
GROUND PIN 7 H 74180 (FOR REF. ONLY) 


14 PIN DIP 


INPUT B IF LEFT FLOATING SETS UP THE FOLLOWING CONLITIONS FOR A 
AND C. 


THIS CIRCUIT SWITCHES QUTPUT STATES AT DIFFERENT LePur VOLTAGES 
DEPENDING ON WHETHER THE It.PUr VOLTAGE A IS INCREASING OR 
DECREASING. IF THE INPUT VOLTAGE A IS INCKEASING, sHE OUTPUT C 
DROPS LOW AT AN INPUD OF +2 VOLTS. IF THE IPUL VCLTACE A IS 
DECREASING, THe OUTPUr C CucS EIcH af AN INPCT OF +1 VOLT. 


JL 


MUM OER 1606 0475 


EACH OUTPUT 
2.5/1 


(.17/0.01)2 


Ved = +5V PIN I 1 ~ A TTL DRIVER MAY NOT DRIVE ANY OTHER TTL 
Vdd = GND PIN 3 LOADS IN ADDITION TO THE UART. 
Vag * -12V PIN 2 2 = LOADING BY OUTPUT WHEN IN HIGH IMPEDANCE STATE 
Ke dievent . 2472 8909 
Nf , UNIVERSAL ASYNCHRONOUS RECEIVER TRANSMITTER = UART 
8 BIT PaRITY CENEIAT%./CHECKER PGBN 40 PIN DIP 


Veo PIN 14 74129 (FOR REF. ONLY) 
GROUND PIN 7 14 PIN DIP 


NUMBER 


Ta? me ~ TR3 ie 


WLSl © 


37 massutrten 
di 
sa Ps oie REST STEX 
ao% 
FE ee 
st 
REC : 
Morb Liar 
2 
rn 
bara 
Re ULIVED 
DETECT 
bed 
RECEIVER VOLDT RS 
Prarae (: 


_ ‘a 
none] ? TRAXSTATE OUTPUT 


2472 8909 
UNIVERSAL ASYNCHRONOUS RECEIVER TRANSMITTER ~ UART 
TR1602A (FOR REF. ONLY) 


| 2606 0475 


PAGE 


128A 
REV. 
C 
$04 TRC 
> TRL 
Teas 
TRE 
25 pTkO 
{ 
! 


77 


OTN 30 8-70 


N 


PIN 


UMBE 


NAME 
Vgg Power Supply 
Veg Power Supply 
Vop Power Supply 


Receiver Register 
Disconnect 


Receiver Holding 
Register Data 


’ Parity Error 


Framing Error 


Overrun Error 


Status Flags 
Disconnect 


Receiver Register 
Cock 


Data Received 
Reset 


Data Received 


Receiver Input 


Master Reset 


Transmitter 
Holding Register 
Empty 


SYMBOL 


PE 


FE 


OE 


SFO 


RRC 


DRR 


DR 


RI 


MR 


THRE 


PIN DEFINITIONS 


NUMBER 


2606 0475 


FUNCTION 


+5 voits supply 
-12 volts supply 
Ground 


A high tevel input voltage, Vijay, applied to this line disconnects the RECEIVER 
HOLDING REGISTER outputs from the RAg AR, data outputs (pins 5-12). 


The paratiet contents of the RECEIVER HOLDING REGISTER appear on these 
lines if a low-level snput voltage, Vive is applied to RROD. For character formats of 


‘fewer than eight bits received characters are right-ustified with RR, (pin 12) as 


the least significant bit and the truncated bits are forced to a low level output 
voltage, Vor: 


A high level output voltage, Vo4z,, on this tine indicates that the received parity 
does not compare to that programmed by the EVEN PARITY ENABLE control 
tine (pin 39). This output is updated each time a character is transferred to the 
RECEIVER HOLOING REGISTER. PE lines from a number of arrays can be 
bussed together since an output disconnect capability is provided by Status Flag 
Disconnect line (pin 16). 


A high-level output voitage, Von: on this line indicates that the received character 
has no valid stop bit, ie., the bit following the parity bit (if programmed) is not a 
high level voltage. This output is updated each time a character is transferred to 
the Receiver Holding Register, FE lines trom s number of arrays can be bussed 
together since an output disconnect capability is provided by the Status Flag 
Disconnect tine (pin 16). 


A high-tevel output voltage, Von: on this line indicates that the Data Received 
Flag (pin 19) was not reset before the next character was transferred to the 
Receiver Hoiding Register. OE fines from a number of arrays can be bussed 
together since an output disconnsct Capability is provided by the Status Flag 
Disconnect tine (pin 16). 


A high-leve! input voltage, Vi44. applied to this pin disconnects the PE, FE, OE, 
DR and THRE allowing them to be buss connected. 


The receiver clock frequency is sixteen (16) times the desired receiver shift rate. 
A tow-leval input voltage, Vi; . applied to this line resets the OR fine. 

A high-level output voltage, Voy. indicates that an entire character has been 
received and transferred to the RECEIVER HOLDING REGISTER. 

Scriat input data recewed on this line enters the RECEIVER REGISTER at a point 
determined by the character length, parity, and the number of stop bits. A high- 


level input voltage, Vine must be present when data is not being received. 


This tine is strobed to a high-level inpst voltage, Vin to clear the logic. It resets 


the Transmitter end Kecciver Registers, the Heceiver Holding Register, FE, OE, PE, 


DORR ang scts the serial output tine to a high-level output voltage, V o44- 


A high-level output Voltage, Vay, on this line indicates the TRANSMITTER 
HOLDING REGISTLAR has tansterred it: contents to the TRANSAUTTER REG- 
ISTER and may ve toaded with 8 new chai acter. 


2472 8909 


UNIVERSAL ASYNCHRONOUS RECEIVER TRANSMITTER = UART 


TR1602A (FOR REF. ONLY) 


74 


DTN 30 8-70 


i 


' 
{ 
1 
1 
i 


24 


26-33 


35 


37-38 


39 


(ere 


Transmitter THRL 
Holding Register 
Load 
Transmitter : TRE 
Register 
Empty 
Transmitter TRO 
Register 
Output 
Transmitter TR, - 
Register TRg 
Data inputs 
Control Register CRL 
Load ; 
Parity PI 
inhibit 

a 
Stop Bitls) sss 
Select 
Word Length WLS, ~ 
Select ; WLS, 
Even Parity. EPE 
Enable 
Transmitter Tac 


Register Clock 


NUMBER ss—~wt 
2606 0475 


PAGE 
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A low-level input voltage, Vive applied to this tine enters a character into the 
TRANSMITTER HOLDING REGISTER. A transition from 8 tow-level input 
voltage, Vj, , to 8 high-tevet input voltage, V),4, transfers the character into the 
TRANSMITTER REGISTER if it is not in the process of transmitting a.character. 
if @ character is being transmitted, the transfer is delayed until its transmission is 
completed. Upan completion, the new character is automatically transferred simul- 
teneousty with the initiation of the seria! transmission of the new character. 


A high-level output voltage, Voy, On this line indicates that the TRANSMITTER 
REGISTER has completed serial transmission of a full character including STOP 
bit(s). It remains at this level until the start of transmission of the next character. 


The contents of the TRANSMITTER REGISTER (START bit DATA bits, PARITY 
bit, and STOP bit), are serially shifted out on this tine. When no data is being trans- 
mitted, this line will remain at a high-level output voltage, Vor: Start of trans- 
mission is defined es the transition of the START bit from a high-level output 
voltage, Vou: to a tow-level output voltage, Vor: 

The character to be transmitted is loaced into the TRANSMITTER HOLDING 
REGISTER on these tines with the THRL Strobe. If s character of less than B bits 
has been selected (by WLS, and WLS), the character is right justified to the least — 
significant bit, RR1, and the excess bits are disregarded. A high-level input voltage, | 
Vir will cause a high-level output voltage, Vor: to be transmitted. 


A high-level input voltage, Vi44, 0n this tine loads the CONTROL REGISTER with 
the control bits (WLS,, WLS.. EPE, PI, SBS). This fine may be strobed or hard 
wired to a high-level input voltage, Vj.4. 


A high-level input voltage, Vin on this sine inhibits the parity generation and 
verification circuits and will clamp the PE ourput (pin 13) to VoL: tf parity is 
inhibited the STOP bit(s) will immediately fallow the fast data bit on transmission. 


This line selects the number of STOP bits to be transmitted after the PARITY bit. 
A high-level input voltage, V 44, on this line selects two STOP bits, and a low-level 
input. voltage, Vin selects a single STOF bit. Sciection of two STOP bits when 
programming a five (5) bit word generates 1.5 STOP bits from the TRI602A. 


N 


These two lines select the character length (exclusive of parity) as follows: 


WLS WLS, Word Length ‘ 

Vic Vie 5 bits 

Vw Vin 6 bits 
Vin Vin 7 bits 

Vin Ving 8 bits 


This ine determines whether even or odd PARITY is to be generated by the trans 
mitter and checked by the receiver. A high-level input voltage, Vj,4. selects even 
PARITY and a low-level input voltage, Vy, , selects odd PARITY. 


The transmitter clock frequency is sixteen (16) umes the desired transmitter shift 
rate. 


2472 8909 


UNIVERSAL ASYNGHRONOUS RECEIVER TRANSMITTER = UART 


TR1602A (FOR REF. ONLY) 


75 


DTN 30 8-70 


Aged 


ae nee nn 


* 


NO. — 
_2606 0475| 


| . 13 Ee 
1.35/f1 . A 1 Y 
1.35/1 c 
2.7/2 »D 
1.35/1 
8 
1.3S/ 
1.35/1 3 
LOGIC - 
SYM BOL 


X = HIGH OR LOW LEVEL, L = LOW LEVEL, H = HIGH LEVEL 


HIGH OUTPUT LEVEL REPRESENTS OFF-STATE 
“LOW OUTPUT LEVEL REPRESENTS ON-STATE 


Voc * PIN 14 i 2475 2222 
- PIN 11 DUAL DIFFERENTIAL LINE DRIVER D129 
CC & 75110 (FOR REF. ONLY) 


GND PIN 7 


4 PIN DIP 


[P2606 0475 ) —_ | NO.5 606 0475 
PS 30 | Po iat | 


EACH INPUT EACH OUTPUT 


1.35/1.25 S) - 20/11 nes EACH OUTPUT 
10 ree 2 | EACH INPUT 9 BOsii 
| 1.35 /1.25 | 
| i 
Bs TIS4 | 
= : NW 10 | 
Tia [raeg)P— | ) ! 
T2533 i ee 
, i3 l 
GND PIN 7 | 
— PROPAGATION DELAY 
POSITIVE LOGIC B=Y i vad la d ee 
. if at Tpp- 7.ONS 
PROPAGATION DELAY 7 SASiTWeE LOGiGs Ven 
Tept+t G.5NS ‘ 
Teo- 7.0NS I ALY 
fF HL 
| LIH | 
| | 
7 
{| 
i 
| | 
i 
2600 1487 
2 INPUT NAND T2SN 2600 1495 | 
“Ni 74S OO (FOR REF. ONLY) . HEX INVERTER bz cas 
~Y I4 PIN CIP 745 0-4 (Pon REF. ONLY) | 
I 


i i4. PIN DIP 
eae ee 


EACH INPUT 
{1.35/1.25 


GND PIN 7 
Veg PIN 14 


POSITIVE 


~~~ ~~ a oe ee eel 


mere Ss em ele 


‘[’2e@06 0475) 
Po aa | 


EACH OUTPUT 
30/11 


LOGIC Y=ABC 


FROPAGATION DELAY 
Tepot+t G.5NS 


2600 1503 
3 INPUT NAND T3SN 
74S10 (FOR REF. ONLY) 
4 PIN DIP 


On> 
'Z 
& 
> 
wn 
Pr ‘ 
) 
ak 


EACH INPUT. EACH OUTPUT 
1.35/1.25 30/11 
C) - 
T3AS1 
GND PIN 7 


POSITIVE LOGIC ABC=Y 


PROPAGATION OELAY 
Tepot+ S.ONS 
Teo-~- 9.SNS 


[~~~ ee Se 
f- ~~~ oe oe 2 2 a ee OO] 
maeem te et Se TO 
2 oe oe oe ee oe ee 2 ie 


260° 1511 
TRIPLE 3S INPUT AND T3AS 
TASII Cror REF. ONLY) 
I¢ FIN CIP 


ee eee wae oe pe ; A 7 A Ree A TPS 


J Dio cnn eee ca ne RN a oath Rete ee eee ree ORR mated «meee eam 1+ eeadene pees OE Cau ah meee ae Conan mast oH 


NO. ; 
G TS 
Zoos Sad PROPAGATION DELAY FROM CLOCK 


A 134 | tpdesih.Sns 
B mee tpd- :12.5ns 
i Y pa 2.7/2.5 
D 
EACH INPUT EACH OUTPUT 1.35/1.25 
2.7/2.5 75/33.5 
2.7/2.5: 
4.0/3.75 
GND PIN 7 
Veco PIN |4 


POSITIVE LOGIC: Y= ABCD 2.7/2.5 


1.35/1.2542 


PROPAGATION DELAY 
Teot 8.ONS 
Hl TFO- 75NS 


err mt rio 


2.7/2.5 
ee | 
NOTE: 


t= TRANSITION FROM LOW TO HIGH LEVEL. | 

QO= THE LEVEL OF Q BEFORE THE INDICATED INPUT CON- 
DITIONS WERE ESTABLISHED. 

TOGGLE: EACH OUTPUT CHANGES TO THF COMPLEMENT OF 
ITS PREVIOUS LEVEL ON EACH ACTIVE. TRANSITION 


OF THE CLOCK | 
% THIS CONFIGURATION IS NONSTABLE 3 IT WILL NOT Se 
SIST WHEN PRESET AND CLEAR INPUTS RETURN 


DUAL 4 INPUT NAND BUFFER B4ASN INACTIVE (HIGH) LEVEL. | 
2600 1537 


3 745 40 (ror REF. ONLY) | 
| |4 PIN DIP | DUAL D E0GE TRIGGERED FF DFSN 


eee ae | CN at 74. S74 (FOR REF. ONLY) 


Voc PIN 14 aa. I4 PIN DIP Eo Stes oo 
he sss = " “1 7 fe : pats Pee i ® a | : 


Bwnrrr mei 


~_ 
= 
— 
= 
_ 
= 


-- — ~-  -—- on ea a ee el 
be ~~ ee  - ~  * a e = 2  e 


mmr ee et ew eT rm me 
i oe - 2 2 oe * 2 ee “2 od 
= zt me Ee Ee Em 


2600 1529 


Ca 


EACH INPUT 


EACH OUTPUT 
.1,35/1.25 


30/ II 


GND PIN 8 . 
Vec, PIN IG 


SELECT 
INPUTS 


H 
Xx 
L 
L 
L 
L. 
L 
L 
L 
L 


Ticr tr sor ss 
mrrxrrrrrrrt 
rrirrrreiriite 
OR oe ip eae eee oe oie 


<x 


X= IRRELEVANT 
*¥G2= G2A +626 


2600 1545 

8 3TO & DECOCER DC3S 2600 
74S138 (for REF. ONLY) 

IS$ PIN DIP 


sae 


1545 
3 TO & DECODER DCSB3S 


74.S513S (For REF. ONLY) © 
IG PIN DIP : 


PROPAGATION DELAY ‘s é awe 
Tent ISNS AT RL#10n | 2006 2t72 
Teo- 34NS : . 7 | | fr 139 
NOTE: TPD+ IS DEPENDENT UPON THE VALUE OF THE RV 
PULL-UP RESISTOR USED WITH AN OPEN 
COLLECTOR OUTPUT 
EACH INPUT 
. TIAO it 
B 
“Logic SYMBOL 
. RACH INPUT: 1/1 EACH OUTPUT 
*1.7/9 
i AT VOL = 0.7V, 
; 1A3 ; Tor = 40MA 
TIA. 
il 10 } 
2600 1677 
POSITIVE LOGIC: 4 BIT BINARY FULL ADDER AF4N 
BA i 16 PIN DIP 


74263 (FOR REF. ONLY) 


*HIGH LEVEL LOAD 


AB 2600 1669 | 
~ ae HEX NONINVERTING, OPEN COLLECTOR, HIGH VOLTAGE TIAN f 
7417 (FOR REF. ONLY) : 
HOW i4 PIN CIP 

Voc PIN 14 Vee pie 


GROUND PIR 7 : | GROUND PIN 8 


te ane ae a a ee Bee ee RR ne eee: mene Som cant ee ry 


26060475) 


ee ere en CO OE ge es ee ee eee 


“TRUTH “TABLE 
[wear ouTPUT 
WHEN 


cy° ; ee 
Sieh yaaeny . 
cys 1 ue G 7 


ee ae 


Pete te eek ta tt te 


a oe 
rm i L Hap a Rt al Ee 
fiers 


x 


- H | 
PHA Te TAT ere TP a: 
! 


SESE re eater Erase 


Notes: 1. Input conditions at Ap, Eo Ay» B, AND Coare ' used to determine 
outputs S, and S,, and the value of internal carry Co- The 
values et Co» Ay, Bo» Ags and Bs are then used to determine out- 


puts Sos Sa» and Cys 


2600 1677 
= 4 BIT BINARY FULL ADDER AF4N 
| 16 PIN DIP 
74263 (FOR REF. ONLY) 


ge 


| | | Stee = | | 
PROPAGATION DELAY — 2606 O475 


TPD+ 3ANS PG 
TPO—- Z2ONS ws ; _ 
- P REV . 
€ 
A 1 
B 
D 


SPECIAL DRIVE 
EACH INPUT 1/1 CONDITIONS 


10 | GOMA @ 2.55V/0 


- LOGIC EQYATIONS: 
G = A-sBeCoDtEoF 


2600 2766 
DUAL LINE DRIVER LD2N | 
8T23 (FOR REF. ONLY) 


Vog PIN 16 16 PIN DIP 


GND PIN 8 


NO. 


2Z 


PROPAGATION DELAY 
Tepot 22NS 
Teo- iG.SNS 


3,35/o.1 RI 
Si 
if) Al 
BI 
3,35/o,1 R2 
S2 

fi 
A2 
3,35/0.1 R3 


53 
i/1 < A2 
B3 


GND PIN 8 TRUTH TABLE 
Vee PIN IG 


a pee RY TT eee ater © tine ae RRR Am eRe Ts ANRC Teele eee EES te NATL att 


TRUTH TABLE 


Is FIN DIP 
ee i ANI I hPa ETE EOE DOI IE BE LIT OT ELL PAIS SSI BEAD | 


‘i . Poa t - .- rr : 4 


® 
’ 


CwaA+B 
i e 
i 
| | 
= IRRELEVANT | 
j * B INPUTS ANO LAST TWO LINES OF THE | 
i TRUTH TABLE ARE APPLICABLE TO RECEIVERS 
| AND 3 ONLY | 2600 4911 
i QUAD 2 INPUT NOR GATE T2NN 
| Ox 2G00 2774 | 74.02 oe REF. ONLY) 
- a 4 PIN ] ‘ 
i ~e. TRIPLE LINE RECEIVER LR-N | Yee ota t DB 
AT24+ (ror REF. ONLY) t eeninin BINS 
| i 
| 


2.7/1.25 PRE 


[ec06 0475 | 
2606 0475 


PG 


NUMBER : 
PROPAGATION DELAY 2606 0475 
PAG 


tpd + 2178S 


how) 
hos 


(.35/1.25 J 
Vo CK 
1.35/1.25 K 


5.4/2.5 CLR : 
EACH OUTPUT 


2.7/1.25 20/13.5 | 

7) 1.38/i.25 | 
1.35/1.25 | 
TRUTH TABLE Bei eWBOL.. | 


9 
10 
11 


Vee PIN 14 
2600 4929 
k 


A+B+C#D 


GND PIN 7 


~ 


L 
H 
u 
H 
H 
H 
H 
H 


NOTES: 
X=IRRELEVENT ‘+=TRANSITION FROM HIGH TO LOW LEVEL 
QO= THE LEVEL OF @ BEFORE THE INDICATED INPUT CONDIT- | 

IONS WERE ESTABLISHED 
TOGGLE: EACH OUTPUT CHANGES TO THE COMPLEMENT OF IT: 
” PREVIOUS LEVEL ON EACH ACTIVE TRANSITION (PULSE OF THE CLOCK 
* THIS CONFIGURATION 1S UNSTABLE : IT WILL NOT PERSIST WHEN 
PRESET AND CLEAR INPUTS RETURN TO THEIR |NACTIVE LEVE~ 


260! 2740 
i | DUAL J-K FLIP-FLOP FOTN 
A i 74H!1O8 (FoR REF. ONLY) 


t 14 PIN DIP 
i ee PPE ri rc PAP iF EEE Sa 


i a SE 
te > on oo ~ °° a ad 
i ~~ ed 2 ~~ oo 
rrerr rere = 


TRIPLE 3 INPUT NOR GATE (T3NN) 
7427 (FOR REF ONLY) 
14 PIN DIP 


ee EN LA REE 


Pe ian 


PIN CONNECTIONS 
1, SECONDARY OUTPUT (NOT USED) 
2, COMMON 


3 
a +5VDC 
5, PRIMARY OUTPUT 


30/11 


* 


| 


586.2 1 0.6ne 


35 + 5ns 


LOGICAL "1" 
(+2.4V MIN. )—— 


is 


FRE LOGIC : Y= ABCD+EF+GHI +uUK 


_" 


PROPAGATION DELAY 


Teot 7:5 NS 
Teo - 7.5NS 


1.5V 1.5V 


LOGICAL "0" 
(+,4V MAX.) 
PIN 5 


7 12ns MAX 
Che ageee, OUTPUT WAVEFORM 


‘ 2601 2781 

‘iy 4X 3x2x2 AOI TS64 

: 74S 64 (For REF. ONLY) z 
{4 FIN DIF 


OSCILLATOR HOPULE (051.7) 
2601 6147 


ah em - - 


BACH INPUT t/t EACH OUTPUT 78/9 


* (17.05) 


2601 6766 T251 
DATA SELECT /MULTIPLEXER WITH 3 STATE OUTPUTS 
74251 (FOR REF. ONLY) 
1G PIN O1P 


% REPRESENTS LOADING BY THE OUTPUT WHEN IN THE 
HIGH IMPEDANCE STATE. 


P 


4 REPRESENTS LOADING BY THE 
OUTPUT WHEN IN THE HIGH 
IMPEDANCE STATE. 


GND PINS 
VCC PINISG 


2 oo 
Momo oe m poe om 


cEELELEECE 


{ XeIRRELEVANT 2= HIGH IMPEDANC! 
s 

mo 2601 6766 1251 TATE (OFF) 

DATA SELECT AMULTIPLEXER WITH 3.STATE OUTPUTS 


74251 (FOR REF. ONLY) 
IS PIN DIP 


t sa 
Bae a eee trae 2 2 nr ae ee ow eh ar commen 
2 CASON AC. ERS NERO ee NEI TERY NRE EER ETN SLR, CT AE Td OR RS EEN 


EACH 
1.35/ 


GND PIN & 
Vee PIN IG 


X= IRRELEVANT 


~) 
~ 


"5606 0475 


ele 


EACH OUTPUT 


TH TABLE 


Cc 


ee 


1] 
> 


i) 
(eo) 
u) 


— 
oO 
no 


XXXXXx Zr xD] 


XK rUrKXxKXx*Kx* xX 


tTrererxrersx 
Trrrrererex 
XXAKK EO KKK 
LT K KK KKK XK 


DATA SELECTOR, DUAL 4 BIT S4SN 
74.S!1533 (FOR REF. ONLY) 


srrose Ic! 


2 
SELECT am 
(us 


23-2 


260! 9398 

DATA SELECTOR DUAL 4 BIT S4SN 
16 PIN DIP 
74S!IS3 (FOR REF. ONLY) 


aoe tna we prema mse 


PROPAGATION DELAY 
tpd + 8NB 
ted = 7.5 WB 


EACH INPUT 
207/245 


GND PIN 7 
VCC PIN 14 


AcBeCeoD#=¥ 


2602 2889 
DUAL 4 INPUT NAND ~ S140 
748140 (FOR REF ONLY) 
14 PIN DIP 


TRUTH TABLE 


i - - “d 


to -~ =~ =~ 2 sll Sad od 2-2 a a dd 


3 oll elt ~~“ ood el“ “2 a 


maemo mM Se me me oe me 


<< | 


rrr eerste SSeS 


EACH INPUT EACH OUTPUT 
1,35/t.25 9 | 30/11 
oJ) —* 
12 r 
a —})as8) 
GND PIN 7 
Vee PIN 14 


POSITIVE LOGIC Y=AB+BA PROPAGATION DELAY 


Tpo+ 12.5NS 
Tepp- 12.5 NS 


2602 2897 
QUAD 2XOR K4ASN 
74S 8G (For REF. ONLY) 
i4 PIN DIP 


NUMBER 


EACH INPUT 
1.35/1.25 


1A 
SELECT INPUTS 
1B 


EACH INPUT 
1.35/1.25 


GND PIN 8 


VCC PIN 16 
TRUTH TABLE 


EACH DECODER /DEMULTIP LEXER 


H - HIGH LEVEL 
L = LOW LEVEL 
X = IRRELEVANT 


yO ¥1 ¥2 ¥3 


2602 3283 
DUAL 2 LINE TO 4 LINE DECODER /DEMUX - S139 
748139 (FOR REF ONLY) 
16 PIN DIP 


SELECT INPUTS 


GND PIN 8 
vcc PIN 16 


2602 3283 
DUAL 2 LINE TO 4 LINE DECODER /DEMUX = 8139 
748139 (FOR REF ONLY) 
16 PIN DIP 


‘iNQ . 
2606 0475 


és , 


EACH OUTPUT 
30/11. 


13 ay 


4B 


STROBE G 15 
SELECT S 


X=IRRELEVANT 


2602 3291 
QUAD 2 INPUT MUX SI57_ | 2602 3291 
16 PIN DIP QUAD 2 INPUT MUX SIS? 
16 PIN DP 


74S157 (FoR REF. ONLY) - 
74SIS7 (FOR REF. ONLY) 


~O 
~ 


Yec PIN {6 
GROUND PIN 8 


Pith Mes a oaks 


PROPAGATION DELAY 
tpd + (a-—PY) 19NS 
tpd ~- (A-»Y¥) LENS 


ip met 


EACH INPUT 
1.35/1.25 


> 
=a) 


PIN 3 ~ NO CONNECTION 


GND PIN 7 
VCC PIN 14 


GMD PIM 8 
VOC PIN 16 


TRUTH TABLE 


NUMBER OF INPUTS 2602 7318 

DO THRU DS THAT 

ARE HIGH 9 BIT ODD/EVEN PARITY GENERATOR/CHECKER ~ 8280 
745280 (POR REF ONLY) = 


2602 7292 H - HIGH LEVEL 
14 PIN DIP 


HEX INVERTER, TRI-STATE - T1TS . : eset 


8096 (FOR REF ONLY) % ~ HIGH IMPEDANCE 
STATE 


6, 2, 4, 6, 8 


16 PIN DIP ‘ 
OTN 30 8-70 


PROPAGATION. DELAY 
tpd + 15ne 
tpd e 14.5ne 


BACH INPUT 

1635/1425 . 
EACH INPUT 

1.35/1.25 


GND PIN 7 
Vec PIN 14 


2602 7318 
9 BIT ODD/EVEN PARTTY GENERATOR /CHECKER - S280 
748280 (FOR REF ONLY) 


14 PIN DIP 2602 7342 


QUAD 2 INPUT AND GATE (T2AH) 
74806 (FOR REF ONLY) 
14 PIN DIP 


ee eee te: on meena canna. 


a wen atmo tem 


. NUMBER 


RACH INPUT 
1.35/1.25 


12 |+asi J 


GND PIN 7 
vec PIN 14 


AcB.C.DSE 


2602 7359 
DUAL 4 INPUT NAND - T4SN 
74820 (FOR REF ONLY) 
14 PIN DIP 


i 
| 
2606 0475 | 


TRUTH TABLE 


cs Sm me at | on | 


Retr m tet eee eee 
--f----E lol ot ol ol ol ol oe 
Pa --on oi ---f of ol--2-- oo --E- Bl od 
meme me tet eee 


H 

H 

H 

H 

H 

H 

H 

H 

L 
: 
i 
& 
K 


PROPAGATION DELAY 
Teot I3NS 


 39/18.% 


BACH INPUT 1,35/1.2 
POSITIVE LOGIC: 
a-B°eCeD*E*F*e GeHead 
2602 7367 
8 INPUT NAND GATE TSHN . 
ce PIN 14 74430 (FOR REF. ONLY) , . 
ous PIN ? I4 PIN DIP 


PINS 9, 10 & 13 NO INTERNAL CONNECTION . » en 


2.7/2.5 


1.35/1.25 
3,.35/3.| 4 | i 
2.7/2.5 snl 
3.35/3.1 a 
| mi 
1.35/1.25 i 
TERMINAL IDENTIFIER i 
PARALLEL ENABLE (ACTIVE LOW) INPUT 
PARALLEL INPUTS 
COUNT ENAGLE PARALLEL INPUT 
COUNT ENABLE TRICKLE INPUT 
CLOCK (ACTIVE HIGH GOING EDGE)INPUT 
CLR MASTER RESET (ACTIVE LOW) INPUT 
Q0,Q1,02,273] PARALLEL OUTPUTS my 
TC TERMINAL COUNT OUTPUT a 
/\ /\. LN 
+” 4 
2602 7383 = 8 Ed 3 
4 BIT BINARY COUNTER CR4S 2602 7383 ron 2 
933516 (ror REF. ONLY) 4 BIT BINARY COUNTER cR4S 
93S!G (For REF. ONLY) 


GND PIN 8 iG PIN DIP : 
Vee FIN IS a IG PIN DIP 


fen eae a ae 


~ 


MODE SELECT 


[err [euro a | ez [rs |.qo_a1 
x 


# NC = NO CHANGE 


Hw» HIGH LEVEL VOLTAGE; L = LOW LEVEL VOLTAGE; X = IRRELEVANT 
{ e@ TRANSITION FROM LOW TO HIGH LEVEL 


x 


2.23 


L 


a 


EACH OUTPUT 
30/11. 


| 
feo for [a2 fo3 fre | 
LYTLI]LIt 


2. Ae. ae 


rer 


re 


wo On Aw FF wWN YH OO 
zaerrenrr ee & 


~ SS Pr se ran er ct Se 


~_ 
Oo 


Leae2oe oe KX K K 


st tr cr et et ete ee ere r 


11 Hl 
12 r 4 X IRRELEVANT 

13 H ‘ }  TRASITION FROM HIGH TO LOW LEVEL. 

14 L i QO LEVEL OF Q BEFORE THE INDICATED INPUT CONDITIONS WERE 
15 H it f ESTABLISHED. 


TOGGLE EACH OUTPUT CHANGES TO THE COMPLEMENT OF ITS PREVIOUS LEVEL 
ON EACH ACTIVE TRANSITION OF THE CLOCK. 
% THIS CONFIGURATION 'S NON STABLE IT WILL NOT PERSIST WHEN 
PRESET AND CLEAR INPUTS RETURN TO THEIR INACTIVE (HIGH)LEVEL. 


H = HIGH LEVEL VOLTAGE; L «= LOW LEVEL VOLTAGE 
TC wm CET. Q0-Q1-Q2-Q3 


ome em: 


2602 7417 
DUAL J-K NEGATIVE EDGE TRIGGERED FLIP-FLOP Sii2 


16 PIN DIP 
‘ 74502 (POR REF. ONLY) 


ee ee 


2602 73823 
4 BIT BINARY COUNTER CR4S 
93SIG (FoR REF. ONLY) 


I6 PIN DIP Pe MecePin ts 


§ 
GROUND PIN 8 


eee Ate Pe rE Rl 


a a een eed 


RU Sn AIR AZANIA PRE PE a SY A A SE SRR EE 


Poe! 
Pee, 


LOGIC SYMBOL 


GND PIN 8 
vcc PIN 16 


DATA, 
SELECT 
(Binary) 


POSITIVE LOGIC: 
WeYen5e (ABCD, +aBCD, +AKABCD, 


ABC Dy) 


+ABCD,+ ABCD, + ABCD + ABC Det 


2603 2623 
8 INPUT MULTIPLEXER - S8-N 
74151 (#OR REF ONLY) 2603 2623 
16 PIN DIP i & INPUT MULTIPLEXER - S8-N 
Veg PIN 16 : 74151 (FOR REF ONLY) 
16 PIN DIP 


GROUND PIN 68 


NO. : : as 
2606 O4F751 . 


170 
E 
Q7 
[INPUTS OUTPUTS 
te 2 \5 - EACH OUTPUT 
i/t 


(S/ 3: 


| GND PIN 7 
X IRRELEVANT | Veo PIN 14 
TRANSITION FROM LOW TO HIGH LEVEL. 


Q0a, Qla, Q7a = THE LEVEL OF QO, &! OR Q7 RESPECTIVELY 
BEFORE THE INDICATED STEADY STATE INPUT CONDITIONS 
WERE ESTABLISHED. 


QOn, QGn = THE LEVEL OF QO OR QG BEFORE THE 
MOST RECENT t TRANSITION OF THE CLOCK; INDICATE 
A ONE BIT SHIFT. — | a | 


2603 48453 | 

& BIT SHIFT REGISTER, PARALLEL OUT SR8&O 

. 741G4 (FOR REF. ONLY) | 
14 PIN DIP -— 96 


PE = PARALLEL ENABLE INPUT —_ 2C0G OTS 
CLK= CLOCK oF PG 
Ci = CLOCK INHIBIT aN. ‘aa . Ee 


S = SERIAL INPUT Lee 7 | REV > 


2/2 


EACH OUTPUT 


/| 15/9 


FUNCTION TABLE 


ONTERNAL 
PS INPUTS i our eure [our 


SERIAL 


Newceoc! 5ST e7|Q0 Ql | 
PPE [REGR[cvock [RET pow PT 


x | 0 
arte a 
L. ‘ 
| X 
X 
X IRRELEVANT . 


} TRANSITION FROM LOW LEVEL TO HIGH LEVEL. 
Q---7 THE LEVEL OF STEADY STATE INPUT AT INPUTS PO THRU P7 
RE SPECTIVELY. 
G0a,QleQ7a THE LEVELOF GO, QI , OR Q7,RESPECTIVELY. BEFORE THE 
| INDICATED STEADY STATE INPUT CONDITIONS WERE ESTABLISHED. 
QOn,Q6n = THE LEVEL OF @O OR GG» RESPECTIVELY, BEF ORE THE MOST 
RECENT | TRANSITION OF THE CLOCK. 


\ 


ie i a 


2603 4850 
8 BIT SHIFT REGISTER PARALLEL LCAD SR8I 
I6 PIN DIP . 
74165 (FOR REF. ONLY) 


Ve- FIN 16 
‘ae . Z 
GROUND PIN 8 oe Te G 


M2606 0475 


PROPAGATION DELAY 
Teo+ I4NS 
Teo— 13.5NS ° 


DATA 
ImeUTS 


LCR DS REE RINE ae SOE EEO IE TREAT OT 


EACH INPUT EACH INPUT OUTPUTS 
1.356/1.25 1.35/1.25 
re) 
30/13.5 
Ys 
POSITIVE LOGIC ae Seok | 
Gb) + ice DIE 
Ae B) + (C @ D) a DE ee 


2603 7598 
DUAL 2X2 AND OR INVERT GATE T22H 


TFAHS1 CFOR REF. ONLY) 
4 Pin OIP 


‘ 


2603 7606 
4 BIT TRUE/COMP/ZERO/ONE ELEMENT TCAH 
74H87 (FOR REF. ONLY) 


Vog PIN 14 4 PIN DIP 
GROUND PIN 7 
PINS & & 11 KO INTERNAL CON..ECTION 


cae eae RACE NOE iN asa ES PEATE OTRO BE CRORE 8 NO TAOS ET Se AOE IT MARL 


Ee -<i- 2-1-2 ol od oll a el a 
Eet-ri-i--i oll oll oil oit--E--i----E ol ol ae a bd 
Fois- il oi ait -it--l oll ofl -l ol eit“ a os 
Cem me mene ooo 
ll coll soll alll i <2 oe 


seed 


Voc PIN 14 
GND PIN 7 


ee ee ns ene 


PROPAGATION DELAY 
tpd + (RECEIVER) SONS 
tpd - (RECEIVER) 34NS 
tpd + (DISABLE) 20NS 
tpd « (DISABLE) 17NS 


RECEIVER 
INPUrs 
1.7/0.1 


DISABLE INPUT 
2 


RECEIVER 
INPUTS 
1.7/0.1 


DISABLE INPUT 
2/2 


GND PIN 6 
vcc PIN 16 


H ~ HIGH LEVEL 
L = LOW LEVEL 
X - IRRELEVERT 


2604 2044 
HEX BUS RECEIVER »~ TiBR 
8737 (FOR REF ONLY) 
16 PIN DIP 


11 Ade Anemn m epeaaaneemaanion 


NUMBER 
2606 0475 
REV 
E 


TRUTH TABLE 
(EACH ELEMENT ) 


OTN 30 8-70 


ores 


LOa@ic 
SYMBOL 


EACH INPUT Se EACH OUTPUT 
1.35/ 1.25 


FUNCTION TABLE 

PUTS | ___oureurs___—_—+ 
clad pe [loc Jk poppdeat ao [ai [cz] os [as 
L X L L L H 


xX x1 X Xx L 


x 
t 
L 
t 
f 
t 
t 


X = IRRELEVANT 
} = TRANSITION FROM LCW TO HIGH LEVEL. 
0,1,2,3 = LEVEL OF STEADY STATE INPUT AT PO,PI,P2,0R P3 RESPECTIVELY. 
Q0e,0 10,020,030 = THE LEVELOF 09,01,02,0R O23 RESPECTIVELY BEFORE THE 
INDICATED STEADY INPUT CONDITIONS WERE ESTABLISHED. 
QOn Qin Q2n = THE LEVEL OF Q0,@1,0R Q2 RESPECTIVELY BEFORE THE MOST 
RECENT TRANSITION OF THE CLOCK INPUT, 


2604 601 
SHIFT REGISTER 4 BIT SR4S 
16 PIN DIP 


743195 (for REF. ONLY) 
Voc PIN |6 
GROUND PIN 8 


2606 0475 
° PS 76 


CLOCK 


Uv 

Mm 
ols 

\/ 


N 


ee ec Qs 
ie. Q3 
e2& 4 
13 
Q2 
PARALLEL 
INPUTS / 
PI Ss i ECE 
po 4 
[ ® 
SERIAL 
amie 
GNO mee 2604 GOll 
VCC PINIG 


SHIFT REGISTER ,4 BIT SR4S 
. ; 743195 (ror REF. ONLY) 
S IG PIN DIP 


\ 


ee ne te aeead 


EACH INPUT 


GND PIN 7 
Vec PIN 14 


POSITIVE LOGIC AB=Y 


PROPAGATION DELAY 
Teot SNS 
Teo-~- 9.5NS 


2604 G8&o5s 
QUAD 2 INPUT AND T2AS 
74S 08 (FoR REF. ONLY) 
it PIN DIP 


EACH OUTPUT 


1.35/1.25 o) 2 30/11 


| 
| 


0s ct te i ig ncaa et 


; NUMBER 2606 0475 


‘TPD+ SNS 
TPD- ONS 


| | 
PROPAGATION DELAY 


A 

B 

Cc 

Cc 

E 

F EACH INPUT 
1.35/\ 25 G 1.35/1.25 

: 3D 

I 

J 

K 

L 

M 


POSITIVE LOGIC 


Y=ABCDEFGHIUKLM 
GND PIN 8S 


Vee PANG 2606 0038 
D-TYPE FLIP-FLOPS DR4S 
748175 (FOR REF ONLY) 


2605 68s7 16 PIN DIP 


I3 INPUT NAND $133 
> 745133 (ror REF. ONLY) 
ess Io PIN DIP” 


Pe Ime 


PROPAGATION DELAY 
tpd +. 9NS 


Logic SYMBOL 


EACH INPUT 


1235/1225 
Cc 


EACH INPUT 
1.35/1.25 


HIGH LEVEL (STEADY STATE) 
LOW LEVEL (STEADY STATE) 


TRRELEVENT 


TRANSITION FROM LOW TO HIGH ed orn me NOTE: PINS 11 & 12 NOT FUNCTIONAL, MAKE NO 
LEVEL EXTERNAL CONNECTIONS. 


FUNCTION TABLE 
(EACH FLIP-FLOP ) 


- THE LEVEL OF Q BEFORE THE 
INDICATED STEADY STATE INPUT TRUTH TABLE 
CONDITIONS WERE ESTABLISHED TA: B) + (CD) @E 


175, LS175, & 3175 ONLY. 


GND PIN 8 
VCC PIN 16 


2606 0038 
D-TYPE FLIP-FLOP DR48 
748175 (FOR REF ONLY) 2606 4865 
16 PIN DIP DUAL 2X2 AOI - T22S 
74851 (FOR REF ONLY) 
14 PIN DIP 


fe - -- -2- ------2 l ol oll el a ld 
[--2- 2-0-2 ol ol oe 2 el ee Se 
| --- 0 oll od---- o e- e  -  o 
[. -E oe-- odt-- 2 it~ -2 oil 2 od 2 ee --0 e- 


PROPAGATION DELAY 
tpd + l2ne 


EACH INPUT 
207/25 


GND PIN 7 
~ VCC PIN 13 
+ VCC PIN 14 


GND: PIN 7 
vcc PIN 14 


POSITIVE LOGIC 


TRUTH TABLE 
A-BSY 


TRUTH TABLE 


2606 9765 
QUAD 2 INPUT NAND BUFFER B2SN 
74837 (FOR REF ONLY) 
14 PIN DIP 


X = IRRELEVANT 
Oe rede 2606 4873 
DUAL LINE RECEIVER - LRDN 
75107A (FOR REF ONLY) 
14 PIN DIP 


OTN 30 8-70 


lithneensinge enya etreeenaenMestn.._jsesntnnarenaesnnnteanreneer enero parasaseneeenceeste einen = tiy 


ADDRESS ACCESS TIME 


can , 
ras — Pa 


EACH INPUT EACH OUTPUT 
1.35/.25 *2/9 


GHD PIN 8 
vec PIN 16 


2607 6075 
32 x 8 PROM O.C. = PROB 
16 PIN DIP 


RESISTOR RESISTANCE | MAX OPERATING POWER 
CS - CHIP SELECT R1, R2, 3 ae 
* HIGH LEVEL LOAD 

RB, R9, R10 


2606 0368 
RESISTOR MODULE 


HIGH LEVEL DRIVE 40.00 
LOW LEVEL LOAD 1.00 HIGH LEVEL DRIVE 44.87 


LOW LEVEL LOAD 4.43 


R1 

1 14 
R2 R8 

2 13 
R3 . RY 

3 12 
R4 R10 

4 11 
R5 R1L 

5 10 
R6 R12 

6 9 
R7 R13 

7 8 


RESISTOR RESI STANCE MAX. OPERATING POWER 
NO. (25°C) DISSIPATION (70°C) 


2606 0376 2606 0384 
RESISTOR MODULE RESISTOR MODULE 


RESISTOR RESISTANCE MAX. OPERATING POWER 
NO. (25°C) DISSIPATION (70°C) 


Ri THRU R15 6800 OHMS +2% 50 Mw 


OTw 30 8-70 a0 8-70 


see eee eee oe ne RN 


NUMBER 
2606 0475 


PAGE 
HIGH LEVEL DRIVE 44.87 
LOW LEVEL LOAD 4.43 


HIGH LEVEL DRIVE 44.87 
LOW LEVEL LOAD = 4.43 


NO 
CONNECTION 
RESISTOR REST STANCE MAX OPERATING POWER 
st - OPERATING POWER 
(25°C) DISSIPATION (70°C) ee orca prseie pom 


ie ey 


2606 0392 
RESISTOR MODULE | 


- fone ae. (ER ee y a . 
aa eee ee ee ree re nd ee t 


OTm 30 8-70 


| PULL 
TERMINATOR 
rac 590 


VHIGH LEVEL DRIVE 280.44 | 57.04 


(NO 


RESI ST ANCE MAX OPERATING 
(OHMS) POWER nt paieaees 
R1,R3,R5,R8, 
R10, R12, R14” 
R2,R4,P6,R7, 
1737 0222 


RESISTOR MODULE 


CONNECTIONY“~ 16 


(NO CONNECTION) ——~ 16 
(NO CONNECTION) "15 
14 
13 
12 


1l 


=~— (NO CONNECTION) 


R7 THRU R12 


RESISTOR MODULE 


1737 0248 


a 
To 


Pwrom waver ote | 160.22 | 62.32 [| 1.33 
a 


8 


MAX OPERATING 


| pore De ae MAX. OPER, POWER 
Se NUMBER 25°C DISSIPATION (70°C) 
R2,R3,R6,R7_ | Rt [220 onms + 5% | 150 MW 
eee | Re | 330 OHMS + 5% ISOMW 


1737 0289 
RESTSTOR MODULE 2606 0418 


RESISTOR MODULE 


DIN 30 8-70 


~~ 


HIGH LEVEL DRIVE © 22.43 
LOW LEVEL LOAD = 2.22 


NUMBER ‘ 
| 2606 047 
| 


REV 


E 


LOGIC SYMBOL 


3 
054.0 5 
2 7‘ 


PIN CONNECTIONS 


I SECONDARY OUTPUT (NOT USED) 
2 COMMON 

ap +5VDC 

5 PRIMARY OUTPUT 


250+t.0025ns 


LOGIC “1” —— 


1.5V 


LOGIC “O* 


PINS 

I2ns MAX. Ins MAX. 
| 

| 

| 

| 

| 


RESISTOR] RESISTANCE |[MAX. OPER. POWER 
NUMBER 25°C DISSIPATION (70°C) 


RI THRURIS 1500 OHMS $2% 150 MW 


FIG, 2 OUTPUT WAVEFORM 


2606 Soll 
OSCILLATOR, CRYSTAL, 4.0 MH2 


2606 0426 
RESISTOR MODULE 


QIN 30 8-70 


NUMBER 


2606 0475 


ADDRESS INPUT 
CHIP SELECT INPUT SEE NOTE! 


a 
TA OUTPUT 
WRITE ENABLE INPUT Pe oe | 


EACH INPUT 


GND PIN 10 


Vec PIN 9 


NOTE I: 

IF THE CHIP SELECT INPUT IS HIGH, THE CHIP NEITHER 

READS OR WRITES. 

IEF THE CHIP SELECT INPUT IS LOW, THE CHIP WILL EITHER 449 0247 

READ OR WRITE DEPENDING ON THE WRITE ENABLE PIN QUAD NPN TRANSISTOR MODULE (Q4N) 
WRITE. ENABLE LOW ALLOWS THE CHIP TO WRITE. WRITE , 

ENABLE HIGH ALLOWS THE CHIP TO READ. 


ADDRESS ACCESS TIME : 42575 
2600 9522 
1024 X1 RANDOM ACCESS MEMORY (RWGB) 
[G6 PIN DIP 


nee ae on ee 


a, eee ys, 2 2606 0475 


as | PAGE 


198 


EACH INPUT | 
tid EACH OUTPUT 
: 15/9 
| . 
GND PIN 8 
V.. PIN 16 


cC 


ee re ne cette 


| FUNCTION TABLE 
SERIAL ; PARALLEL 
CLOCK % % % % 
LEFT RIGHT Po RB Po P3 
Xx 


xX X 


cxzan | YO2E | 


L L L L 
Q0a Qla Q2a Q3a 
a b c d 
H Q0, Ql. Q2, 
L Qo, Ql Q2, 
Ql, Q2, Q3, H 
Ql, Q2, Q3,. L 
Q9, Qi, Q2, 3, 


a | 
<x OS UM OM O Os 


mm meme mmr 
MO OS OKO OM 


xX 
xX 
H 
L 
L 
H 
H 
L 


eee me mm MK OX 


= 


f Ps Pt OS PS OS 


HIGH LEVEL (STEADY STATE) 
LOW LEVEL (STEADY STATE) 
IRRELEVANT (ANY INPUT, INCLUDING TRANSITIONS) 
TRANSITION FROM LOW TO HIGH LEVEL 
,¢,d = THE LEVEL OF STEADY STATE INPUT AT INPUTS 
A,B,C, OR D, RESPECTIVELY 
QO, 2Q1,,92,,93, = THE LEVEL OF QQ), Q, OR Qa, RESPECTIVELY, BEFORE THE 


INDICATED STEADY-STATE INPUT CONDITIONS WERE 


ESTABLISHED | 
Q0_,Q1,,Q2,,93, = THE LEVEL OF Q0,Q1,Q2,Q3, RESPECTIVELY, BEFORE THE MOST RECENT 
} TRANSITION OF THE CLOCK 


bp Px ot 


on uv wt a 


> 


| 1948 5036 | 
4 BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER, RS4N 
74194 (FOR REF ONLY) 
16 PIN DIP. ae 
eet WD 


DTN 30 8-70 © 


NUMBER oo 
2606 0475 


S'urt 
PARALLEL INPUTS LEFT 
SERTAG 


MODE 
CONTROL 


e ) Q 
Lae ae ee: hie CLR 
R \ = R 
Pea: a pox : is Lg 
dq >—s 9 


- Be 5 Q > § 7 
(15) (14 (13) 
Qo Qi Q 


PARALLEL OUTPUTS 


1948 5036 
4 BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER, RS4N 
74194 (FOR REF ONLY) 
16 PIN DIP 


114 


OTN 30 8-70 


2606 0475 


PROPAGATION DELAY 
Tpp sz 7.5 NS . 


EACH INPUT 
1.35/1.25 


GND PIN 8 


(= DON'T CARE Voc PIN 16 


= HIGH IMPEDANCE STATE 
a LOW 
a= HIGH 


LOADING RULES 


OUTPUT DISABLED 
(DRIVE) (LOAD) 
eee AS | 83/213 Vec = PIN 14 
: GND = PIN 7 
A 


150/27.0 3.33/.13 
30%/11.25 3.33/13 


*1.5/-AVATLABLE AT VOH = 3.5V 


2602 7334 
QUAD 2 INPUT NOR GATE - T2NS 
74802 (FOR REF. ONLY) 


1959 5768 14 PIN DIP 


TRI-STATE QUAD BUS RECEIVER (NON-INVERTING) BDBD 
8T28 (FOR REF ONLY) 
16 PIN DIP 


OTN 30 8-70 


EACH INPUT EACH OUTPUT 


1.35/1.25 105/11 


*(2/0.1) 


*% REPRESENTS LOADING BY THE OUTPUT WHEN IN THE 
HIGH IMPEDANCE STATE. 


2602 9652 
DATA SELECT/MULTIPLEXER TRI-STATE-~S251 


~ 748251 (FOR REF. ONLY) 


16 PIN DIP 


[2 ol "2 a 


GNO PINS 
VCC PINIG 


Sil oe i oo od 


wet 
ra] 


Z2=HIGH IMPEDANC 


X= IRRELEVANT | 
STATE (OFF) 


2602 9652 
DATA SELECT/MULTIPLEXER TRI-STATE-S251 
748251 (FOR REF. ONLY) 
16 PIN DIP 


PROPAGATION DELAY 


Top #17 NS 


Tpp - 21 NS 


NUMBER : 
2606 0475 


EACH OUTPUT 
15/9 


13 
12 v 


A+B Cc 
TRUTIL TABLE 


Vee » PIN 14 
GND =» PIN 7 


2603 2607 
QUAD 2 INPUT NOR GATE - B2NN 
7428 (FOR REF. ONLY) 
14 PIN DIP 


OTN 30 B-70 
& a : = x 


ny 


NUMBER 
2606 0475 
Pact 
205 


HIGH LEVEL DRIVE 44.51 
LOW LEVEL LOAD 9.23 


MAX. OPERATING POWER 
DISSIPATION (70°C) 


RESISTOR RESISTANCE 
NO. 25°C 


__ , 


2606 0442 
RESISTOR MODULE 


2606 0475 
PAGE 


PIN 2 


Voct PIN 11 +12VDC 


PIN 6 -12¥DC 


BALANCE PIN 7 


BALANCE/STROBE PIN 8 IS TIED TO PIN 9 THRU A RESISTOR FOR FEEDBACK, IF 
PIN 3 IS POSITIVE IN RELATION TO PIN 4 THE OUTPUT ON PIN 
9 IS A ONE. IF PIN 3 IS NEGATIVE IN RELATION TO PIN 4 
THE OUTPUT ON PIN 9 IS A ZERO 


RESISTOR RESISTANCE | MAX. OPERATING POWER 
NO. (25°C) DISSIPATION (70°C) 


R1 THRU R8 36 OHMS +2% 


2606 0459 
RESISTOR MODULE 


2848 6934 
VOLTAGE COMPARATOR (B311) 
LM311 (FOR REF. ONLY) 
14 PIN DIP 


DTN 30 8-70 


NUMBER 
2606 0475 


era 


LOGIC SYMBOL 


1/35/1.25 ! 


OUTPUT 


H = HIGH LEVEL VOLTAGE 
L » LOW LEVEL VOLTAGE 
X «x IRRELEVANT 


2602 4937 
QUAD 2 INPUT MUX, S2SN 
ea aa ONLY ) 9602 4937 
QUAD 2 INPUT MUX, S2SN 
748158 (FOR REF ONLY) 


16 PIN DIP 


GOIN 30 8-70 


: NUMBER oo ] 
DIO Dil DI2 DI3 2606 0475 | 
, ow er 2 ee ae 


(12) PAGE. 
NF 7 Wy, \ / \ / 210 
REV. , 
(15) eS . | < | > - 
DE : 
(3) oa 


Wary, key cre seat 


ROO ROL RO2 RO3 


X = DON'T CARE Veg PINIG I: 
Z = HIGH IMPEDANCE STATE | _ ‘ 
0 = LOW ‘ a 


7 
é 
a 


DISABLED 

(LOAD) 

-83/.13 3 
3.33/.13 150/27 3.33/.13 


N/A 
3ox/11.25 | 333/613 
[DERE | .83/.13 


*1.5/-UNIT LOAD DRIVE CAPABILITY AVAILABLE AT 3.5V. VOH. 


OUTPUT 
(DRIVE) 


ET 


1270 8699 | | 
TRI-STATE QUAD BUS RECEIVER (INVERTING) BRQN : 
8T26A (FOR REF ONLY) : 


16 PIN DIP- : 


: ‘. DTN 30 8-70— 


